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foreword 



The dual concerns cf economic competitiveness and national security have pro- 
vided the main impetus behind the continued growth in support for research and 
development by both Governmert and industry. Additionally, the Nation's funding 
of science and technology is a major factor behind recent capital and labor produc- 
tivity increases. Credit for chese improvements in the economy and the ability *o 
compete effectively in international markets must be shared by all sectors of the 
Nation's economy — government, industry, academia, and other nonprofit institu- 
tions. The National Science Foundation, in attempting to monitor the health of U.S, 
science and technology, assembles and analyzes comprehensive measures of the 
financial and human resources that each of these sectors devotes to scientific and 
technological activities. This annual report presents a concise but comprehensive 
summary of such information. 

This publication complements the National Science Board's Science Indicators and 
Science and Engineering Personnel: A National Overview developed by this Division. 
The 1987 data presented in this current report reflect estimates for research and 
development programs contained in the Federal 1988 budget. 

The Division of Science Resources Studies, responsible for the generation of this 
and other reports, continues to seek suggestions for their improvement from the 
user community. Comments on possible improvements will be greatly appreciated 
and will help in the development of future reports. 

William L. Stewart 
Director, Division of Science 

Resources Studies 
Directorate for Scientific, 
Technological, and 
International Affairs 

January 1988 
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r&d expenditures 

The Nation is expected to spend $123.1 billion on re- 
search and development in 1987 (chart 1). This amount 
is 7 percent more than was spent in 1986, or 4 percent 
more after adjustment for inflation. 1 The Federal Gov- 



1 In the acaence of a reliable RkD cost iruiex, the imphcit price deflator for the 
gross national product (CNF) is used to convert R&D expenditures to constant 
1962 dollars. The GNP deflator include! the effect, of price changes for aU final 
goods and services in the economy; therefore, it can indicate only approximate 
changes in the cost of inputs specifically related to RJcD performance . 



eminent is expected to providj $60.4 billion (9 percent 
growth from 1986) and industry support is estimated at 
$58.6 billion (5 percent growth); combined, these *wo 
sources provide about 97 percent of the national research 
and development (R&D) total. Universities and colleges 
are expected to provide $2.7 billion in 1987 (8 percent 
growth from 1986). In absolute dollars, Federal R&D 
expenditures are expected to grow by $5.1 billion; in- 
dustry expenditures by $3.0 billion; and universities and 
colleges expenditures by $0.2 billion. These 1987 esti- 
mates represent a continuation in a 12-year pattern of 
expanding real R&D growth. 




Between 1968 and 1975, real R&D funding fell almost 
annually; overall, such expenditures were down 9 per- 
cent. Then, following recovery from the 1974 oil em- 
bargo and 1975 recession, a significant funding reversal 
occurred. R&D expenditures in the United States more 
than doubled within just 6 years, jumping from $39 bil- 
lion in 1976 to $79 billion in 1982. When adjusted for 
inflation, this 6-year increase was about 28 percent. In- 
itially, the primary R&D emphasis by both Federal and 
non-Federal sources was on nondefense activities such 
as efficient energy use and pollution abatement. In 1981, 
however, Federal R&D support began to shift toward 
defense. Industry R&D expenditures on energy and pol- 
lution abatement also slowed, increasing during 198 1 
and 1982, for example, at only *ne-third the rate re- 
ported for the previous 4 years. 

Overall, constant-dollar k&D expenditures between 
1980 and 1986 increased at an average annual rate of 5.4 
percent, compared to a 4. 1-percent average annual growth 
for the 1975-80 period. Real R&D growth slowed to 4 



percent in 1986 — which is also the rate of increase es- 
timated for 1987. Most R&D growth in the eighties has 
been fueled by major increases in Federal support for 
defense-related R&D programs — up about 80 percent in 
real terms since 1980. There also is evidence that the 
Economic Recovery Tax Act (ERTA) of 1981 began to 
have a small but positive effect on R&D spending across 
a number of industries during 1981 and beyond. ERTA 
offered U.S. companies an incentive to increase domestic 
R&D spending by providing a 25-percent tax credit for 
incremental R&D expenditures made between July 1, 
1981, and December 31, 1985. The Tax Reform Act of 
1986 extended the R&D tax credit through 1988, al- 
though at a reduced rate of 20 percent. 

The proportion of gross national product (GNP) spent 
on R&D activities has increased each year since 1978, 
growing from 2.1 percent to an estimated 2.7 percent in 
1986 (chart 2). During this 8-year period, national R&D 
spending increased at an average annual constant-dollar 
rate of 5.2 percent compared with a 2.2-percent rate of 




growth for the Nation's GNP. The estimated 1987 R&D/ 
GNP ratio, though essentially level with that for 1986, 
is at the highest point since 1968. 

The United States spends more money annually on 
R&D activities than any other nation; it also spends more 
than France, West Germany, the United Kingdom, and 
Japan combined. As a proportion of GNP, U.S. R&D 
expenditures are comparable to those of Japan (2.8 per- 
cent) and West Germany (2.7 percent). The R&D/GNP 
ratios of France (2.4 percent) and the United Kingdom 
(2.2 percent) are close behind. However, when only ci- 
vilian (nondefense) R&D expenditures are compared to 
GNP, the U.S. ratio (1.8 percent) is substantially lower 
than that of Japan (2.8 percent) and West Germany (2.6 
percent). The nondefense S&D/GNP ratios in France and 
the United Kingdom are 1.9 percent and 1.5 percent, 
respectively. 

In 1986, the Federal Government was the source of 49 
percent of total R&D expenditures in the United States— 
the first time since 1979 that the Federal share of R&D 
support exceeded that provided by industry. The 1986 
Federal total of $55.3 billion was 8 percent higher than 
that of 1985 (5 percent higher in real terms). Estimates 
for 1987 show a 9-percent increase in Federal R&D sup- 
port (to $60.4 billion), or 6 percent after adjustment for 
inflation. Defense spending is expected to primarily con- 
tribute to this growth, although R&D support for health 



and space also is increasing. 2 Federal funds for research 
and development are estimated at 7 p *rcent of total fiscal 
year 1987 budget authorizations: 14 percent of Federal 
defense funds are for research and development, com- 
pared to 3 percent of total nondefense authorizations. 

Non-Federal R&D spending is expected to increase 6 
percent in both 1986 and 1987, and should reach $62.7 
billion in the latter year. In real terms, the increases are 
estimated at 3 percent for 1986 and 2 percent for 1987. 

In 1986, the research portion of national R&D speed- 
ing amounted to an estimated $38.9 billion— 34 percent 
of the total. Tl s was 3 percent above the 1985 level (0.5 
percent in real terms). Basic research spending was up 
an estimated 5 perce-* in real terms, whereas estimated 
applied research spending fell 2 percent in 1986 after 
adjusting for inflation. Development spending amounted 
to $75.8 billion or 66 percent of R&D expenditures, 9 
percent more than in 1985 (6 percent in *eal terms). These 
increases were in keeping with long-term growth trends 
for both total R&D spending (chart 3). The expected 1987 
increases are 6 percent for basic research, 5 percent for 



2 Offtce of Managment and Budget, "Special Analysis J," Tfcr Budget of the 
United States Government Fiscal Year J988 (Washington, D-C. Supt. of Docu- 
ments, U.S. Government Printing Office, 1967.) 
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applied research, and 8 percent for development. These 
represent real-term increases of about 2 percent each for 
basic and applied research, and 5 percent for develop- 
ment. The higher growth rate for development reflects 
intensified defense R&D spending (90 percent of which 
is development) by the Federal Government as well as 
a shift in industry's commitment to development over 
applied research efforts. 

Even though the Federal Government increasingly 
emphasizes development, especially in the defense area, 
it continues to support two-thirds of the Nation's basic 
research. This rather high ratio has remained virtually 
unchanged since the early sixties. One-half of the Gov- 
ernment's basic research total supports activities at the 
Nation's universities and colleges. 

In 1987, the Federal share of total national support for 
applied research is estimated Jt 43 percent. Industry 
provides more than one-half of the support for, and 
performs two-thirds of. the Nation's applied research. 

Federal support of development is expected to reach 
48 percent ($39.4 billion) of the national total; industry 
support is estimated at 52 percent ($42.3 billion) of all 
development expenditures. In 1987, industry is expected 
to account for 8^ percent of the Nation's total develop- 
ment performance, white Federal intramural laborato- 
ries should spend 12 percent of the Nation's development 
funds. Industrial laboratories are expected to receive 37 
percent of their development funds from Federal agen- 
cies. 

scientists and 
engineers 

The United States relies heavily on its scientific and 
technological base for economic growth, national secu- 
rity, and international comp tivene»s. The increasing 
technological sophistication of the U.S. workforce evi- 
dences the essential role played by science and engi- 
neering (S/E) personnel in supporting that base. In 1986, 
there were about 2.4 million engineers and 2.2 million 
scientists employed in the United States. Of these 4.6 
million, 85 percent — 3.9 million — were engaged in S/E 
activities. Between 1976 and 1986, the employment of 
scientists and engineers grew at a combined annual rate 
of 7.1 percent. This growth occurred despite two reces- 
sions that adversely affected U.S. economic performance 
at the beginning of the eighties. During this 10-year pe- 
riod, employment of scientists and engineers increased 
more than three times as fast as total U.S. employment 
and about twice as fast as professional employment. The 
rapid increase in S/E personnel growth was primarily in 
response to growth in R&D expenditures; the pace of 
technological change, especially as it related to computer 
and electronics applications; and the need to increase 



productivity by improving U.S. manufacturing technol- 
ogy. As a result, S/E employment as a share of the U.S. 
employed civilian workforce rose from 2.6 percent in 
1976 to 4.2 percent in 1986. The proportion of the U.S. 
workforce actually engaged in S/E jobs was 3.5 percent 
in 1986. 

Although women made significant employment gains 
during the 19^6-86 period, they continued to be under- 
represented in science and engineering. In 1986, women 
accounted for 15 percent of total employed scientists and 
engineers— 27 percent of all scientists and 4 percent of 
all engineers. In contrast, women comprised about 44 
percent of the overall U.S. workforce and 43 percent of 
all professional employment. Between 1976 and 1986, 
employment of women scientists and engineers grew at 
an average annual rate of 13.3 percent. There is some 
indication that their rate of S/E employment growth has 
been slowing in recent years. 

Minority groups (racial and ethnic) differ from each 
other with respect to their representation within the 
S/E workforce: blacks and Hispanics are underrepre- 
sented in S/E fields, whereas Asians' S/E employment 
share is much higher than their total workforce share. 

S/E employment growth varies significantly between 
scientists and engineers and among various S/E fields. 
During the 1976-86 period, employment of scientists 
(including computer specialists) increased more rapidly 
than that of engineers, growing at annual rates of 8.6 
percent and 5.9 percent, respectively (chart 4). (There is 
some indication that the slower rate of engineering growth 
may have resulted partially from supply constraints.) 
Computer specialties was the fastest growing science 
field, accounting for more than one-third of the total 
increase among scientists. Among engineering fields, 
employment of electrical/electronics engineers grew fast- 
est. Together with mechanical engineering, this field ac- 
counted for almost one-half of the total 1976-86 job 
expansion for engineers. 

Scientists and engineers report involvement in a va- 
riety of work activities. In 1986, for example, employed 
S/E personnel reported that they were engaged more in 
R&D activities (36 percent) than in any other type of 
work. Basic research accounted for 3 percent of primary 
work activities reported, applied research for 6 percent, 
development for 19 percent, and R&D management for 
9 percent. Scientists and engineers were equally likely 
to have jobs in non-R&D management, accounting for 
about one-fifth of their respective 1986 primary work 
activity totals. By broad category, engineers were most 
likely to be employed in either development or produc- 
tion and related activities (including quality control). Sci- 
entists were most likely to be employed in research, 
teaching, or the combination of activities related to re- 
porting, computing, and statistical work. 

According to institutional performer-based surveys, 
the full-time equivalent of 802,300 scientists and engi- 
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nsers were estimated to be employed on R&D activities 
in 1986. This is an increase of 4 percent over 1985 and 
about 50 percent over 1976; most of the growth occurred 
in the industrial Sector (chart 5). 

Industry and academia showed the strongest S/E em- 
ployment growth between 1976 and 1986. The 8.0-per- 
cent average annual growth in industrial employment 
during this period raised industry's S/E employment share 
to two-thirds (3.1 million) of the total. Traditionally the 
major employer of U.S. engineers, industry is now — 
because of the rapid growth in demand for computer 
specialists — the primary employer of U.S. scientists as 
well. Academia/ which in 1986 employed 14 percent 
(627,000) of S/E personnel recorded 8.1 percent annual 
growth since 1976. Nearly 8 percent (354/000) of the 



S/E workforce is employed by the Federal Government; 
5 percent (241,000) is employed by other levels of gov- 
ernment. The relatively slew (5.2 percent) annual growth 
in total government S/E employment may have resulted, 
in part, from (1) the restrained growth in total Federal 
employment at the beginning of the eighties and (2) the 
slower growth in government engineering salaries as 
compared to those offered by industry. 

Since the beginning of the eighties, the number of 
S/E baccalaureates has increased substantially/ rising from 
292/000 in 1980 to 324/000 in 1986. During this period/ 
there was a significant shift in field distribution favoring 
engineering and computer science. Undergraduate de- 
gree production in both life and social sciences, how- 
ever, declined substantially. 
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The number of master's and doctoral S/E degrees 
awarded in the United States also has increased signif- 
icantly since 1980. In 1986, 62,500 master's and 18,800 
doctoral degrees in S/E fields were awarded; these totals 
were up 15 percent and 9 percent, respectively, from 
1980. The greatest increases in graduate level S/E degree 



production have been in computer science, physical sci- 
ences, and engineering fields. 

Foreign student participation in U.S. S/E graduate de- 
gree programs has been increasing steadily. For exam- 
ple, in 1986, foreign students on temporary or permanent 
visas received 23 percent of doctorate degrees awarded 
in science, and 55 percent in engineering. In 1980, for- 
eign student shares of S/E doctorates were 17 percent 
and 48 percent, respectively. After graduation, about 
one-half of foreign-student doctorate recipients have 
stated their intent to remain in the United States to pur- 
sue postdoctoral study or obtain employment. 

During the 1975-85 decade, employment growth of 
S/E doctorate-holders in the United States averaged 4.6 
percent per year. The number of employed doctoral sci- 
entists has continued to outnumber doctoral engineers 
by five to one despite a relatively higher rate of growth 
in the number of engineering doctorates awarded. Within 
the sciences, differential growth rates have resulted in 
changing field distributions favoring computer special- 
ists, social scientists, and psychologists. Within engi- 
neering, the highest rate of employment growth was 
reported for doctoral aeronautical/astronautical engi- 
neers, while the greatest absolute growth was in the 
number of employed Ph.D. electrical/electronics engi- 
neers. Between 1975 and 1985, there were three notable 
changes in employment characteristics of doctoral sci- 
entists and engineers: (1) teaching declined as a work 
activity in academia as more emphasis was placed on 
basic and applied research; (2) a high proportion of doc- 
toral employment shifted to private industry (growing 
from about 25 percent in 1975 to more than 30 percent 
in 1985); and (3) an increasing share of S/E doctorate- 
holders were working in non-S/E jobs (9 percent in 1985, 
up from 6 percent in 1975). 
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national perspectives 
of r&d resources 



r&d trends and the 
national economy 

An estimated $114.7billion was spent on U.S. research 
and development in 1986 by four principal sectors of the 
economy — Federal Government, industry, universities 
and colleges, and other nonprofit institutions (chart 6). 




This was a 7-percent increase from 1985 levels, or a 4- 
percent increase in constant dollars. In 1987, total R&D 
spending is expected to increase an additional 7 percent, 
or 4 percent in real terms. 3 This would be the twelfth 



3 ReaI growth for 1987 is derived by using the Ofhte of Management and 
Budget GNP implicit price deflator estimate of 3.3 percent. 
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consecutive year of real-term increases in national R&D 
expenditures. 

From 1967 until the late seventies, R&D growth had 
not kept up with overall increases in the economy: for 
nearly a decade, there had been no real growth in na- 
tional R&D funding. Following tne 1974 oil embargo and 
the 1975 recession, however, thfc situation ended as the 
Nation's R&D effort began a period of strong real-term 
growth that was heavily influenced by the search for 
solutions to the energy problem. 

Between 1975 and 1980, national R&D expenditures 
grew at an average annual const**' i '.-dollar rate of 4.1 
percent. During this period, non-Feaeral R&D support 
increased at three times the rate of Federal R&D support 
(6 percent annually versus 2 percent). Non-Federal in- 
creases were concentrated in industry, and largely re- 
sulted from greater emphases on energy conservation 



and improved use of fossil fuels. Additionally, Fed** al 
policies concerning regulations and minimum stand- 
ards — particularly in such areas as food and drug pro- 
duction, environmental pollution, and public safety- 
served to increase and redirect industry' R&D spending. 
Federal R&D increases, while partly the result of con- 
tinuing defense expenditures, were largely attributable 
to the emphasis on energy-Hated research and devel- 
opment — particularly nuclear energy development — and 
to greater support for health-related research and de- 
velopment (chart 7). 

Since 1980, Government R&D efforts have shifted pri- 
marily toward defense, which now accounts for 69 per- 
cent ($40.3 billion) of all Federal R&D expenditures. In 
fact, between 1980 and 1987, 90 percent of the increase 
in Federal R&D support is attributable to defense activ- 
ities. Since 1983, Government R&D expenditures on both 





health and space also have increased almost annually 
(chart 7). In 1987, for example, $6.6 billion is expected 
to be spent on Federal R&D health programs; 89 percent 
of this is to support biomedical research conducted by 
the National Institutes of Health (NIH). Federal support 
for health research and development is now second only 
to its support for defense-related research and devel- 
opment. 4 

In addition to increases in direct Federal support for 
research and development, there have been other Fed- 
eral efforts to stimulate national R&D spending in the 
eighties. In 1981, for example, ERTA was passed. This 
Act provided additional tax credits to those companies 
that increased their R&D expenditures through calendar 
year 1985. Judged to have had at least moderate success 
in fostering industry research and development, the R&D 
credit provisions were extended through December 31, 
1988, by the Tax Reform Act of 1986— although at a 
slightly reduced rate (20 percent, down from 25 percent) 
and for a somewhat narrowed and stricter definition of 
qualified research and development. 

Concurrent with gains in Federal R&D spending, the 
private sector also has increased its R&D efforts, with 
spending up 38 percent— or $13.6 billion (constant 1982 
dollars)— from 19^ levels. Non-Federal (largely indus- 
try) R&D support has increased in real terms at an av- 
erage annual rate of 4.7 percent between 1980 and 1987. 
These R&D increases probably stem from both a growing 
perception of foreign competition in high-technology in- 
dustries 5 and increased R&D spending by such defense- 
related industries as those manufacturing aircraft and 
missiles. Again, a small part of the increase in industry 
R&D spending may denve from the positive impact of 
ERTA and its successor. 

The current 12-year growth pattern of industry R&D 
support has been both strong and durable. This is re- 
flected by its survival through both the mild 1980 reces- 
sion and the deeper 1982 recession. However, more recent 
data indicate a slowing in company funding of R&D 
activities thiough 1987 and beyond. Concern about fu- 
ture overall economic conditions; uncertain company sales 
and profit expectations; and the restructuring of R&D 
efforts after the recent large number of corporate take- 
overs, mergers, and reorganizations have all been cited 
as factors contributing to the probable slowing in the 
rate of industry's real R&D funding efforts. 



'National Science Foundation, federal R&D Funding by Budget function Fiscal 
Years 1986-88 (NSF 87-305XWashington, D C , March 1987) 

'For example, data from the International Trade Administration show that in 
1986 the United States imported more high-technology products ($75 1 billion) 
than it exported ($72.5 billion). This was the first time that the United States 
had experienced a trade deficit in high-technology products 



r&d performance 

R&D performance by industry— including that per- 
formed by those federally funded research and devel- 
opment centers (FFRDCs) administered by industrial 
firms— accounts for 73 percent of the national R&D ef- 
fort. In 1987, this sector is expected to expend $89.2 
billion on R&D activities, an increase of 7 percent over 
the 1986 level of $83.6 billion, or a 3-percent increase in 
real terms (table 1 and chart 8). 6 Federal funds for re- 
search and development performed by industry are ex- 
pected to increase by $2.8 billion; company-financed R&D 
performance, by $2.9 billion. Overall, the Federal Gov- 
ernment is expected to fund about 36 percent of industry 
R&D performance in 1987. 

In the late sixties, the Federal Government provided 
more than one-half the money spent by industry for 
R&D performance. By the midseventies, however, the 
Federal share had decreased to about 35 percent of the 
industry total. This decrease reflected Federal cutbacks 
in defense and space programs as well as the continued 
growth in R&D funding by industry itself. The Federal 
share continued to decline in the last half of the sev- 
enties, but at a slower rate, partially because of the new 
Federal emphasis on energy R&D programs. Between 
1975 and 1980, company R&D funding increased at 2.5 
times the ronstant-dollar rate of Federal R&D funds to 
industry (6.2 percent annually versus 2.4 percent); by 
1980, the Federal share of industry R&D funding bot- 
tomed out at 31.5 percent. Since then, company funds 
for industry R&D performance have grown at an average 
annual constant-dollar rate of 4.6 percent; Federal R&D 
funds to industry — largely for defense but also for space 
and other nondefense programs— have increased 7.3 
percent annually. 

The Federal Government is historically the second 
largest R&D performer in the Nation, annually account- 
ing for about 12 percent of U.S. R&D performance be- 
tween 1980 and 1986. In 1987, its share is expected to 
increase slightly to 13 percent of the national R&D total, 
or $15.5 billion. This represents an increase of 14 percent 
from 1986 in current dollars, or 11 percent in constant 
dollars (chart 8). 

Between 1970 and 1982, Federal intramural R&D per- 
formance in real terms remained relatively flat, as Fed- 
eral R&D performance decreased from 16 percent of the 
national total to an estimated 12 percent. This relative 
reduction in Federal R&D performance was caused largely 
by cutbacks in space R&D programs. For example, be- 
tween 1970 and 1982, National Aeronautics and Space 



'Industry R&D pnee deflators developed by Professor Edwin Mansfield of the 
University of Pennsylvania indicate that the GNP implicit pnee deflator may 
overstate real R&D spending by about 1 percent per year. ("Pnee Indexes for 
R and D Inputs, 1969-1983," Management Science, Vol. 33, No 1, January 1987, 
pp. 124-129 ) 
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Table 1. Intersectoral transfers of funds used for performance of research and development, 
basic research, applied research, and development: 1987 (estimated) 



RESEARCH AND DEVELOPMENT 1 



[Dollars In millions] 



Sources 

of 
funds 


Performers 


Total 


Percent 
distribution, 
sources 


Federal 
Government 


Industry 2 


Universities 

and 
colleges 3 


Associated 
FFRDCs 4 


Other 
nonprofit 
institutions 2 


Federal Government 

Industry 

Universities and colleges .... 
Other nonprofit institutions . . . 

Total 

Percent distnbution, 
performers 


15,450 


31,700 
5 57.500 


7.000 
670 

2,700 
780 


3,800 


2,400 
400 

650 


60,350 
58,570 
2,700 
1,430 


49.0 
47.6 
2.2 
1.2 


15,450 


89,200 


11,150 

14, 


3.800 

950 


3,450 


123,050 


100.0 


12.6 


72.5 


12 


M 


28 


100.0 




BASIC RESEARCH 1 
[Dollars In millions] 


Sources 
of 
ids 


Performers 


Total 


Percent 
distribution, 
sources 


Federal 
Government 


Industry 2 


Universities 

and 
colleges 3 


Associated 
FFRDCs 4 


Other 
nonprofit 
institutions 2 


Federal Government 

Industry 

Universities and colleges . . . 
Other nonprofit institutions . . . 

Total 

Percent distnbution, 
performers 


2,220 


600 
5 2.400 


4.920 
390 

1,600 
460 


1,200 


730 
180 

250 


9.670 
2,970 
1,600 
710 


64.7 
19.9 
10.7 
4.7 


2,220 


3,000 


7,370 

8,5 


1.200 

70 


1,160 


14.950 


100.0 


14.8 


20.1 


49.3 

57 


8.0 

.3 


7.8 


100.0 





'AN data art estimated from reports by performers 

2 Expertdrturee for federally funded research and development centers (FFRDC s) administered by both industry and by nonprofit institutions are induced in the totals of 
their respective sectors They are estimated to account for less than 5 percent and * recent, respectively, of the industry and nonprofit institutions performance totals 
FFRDCs are organizations exclusively or substantially financed by the Federal Government .0 meet s particular requirement or to provide major f softies for research and 
framing purposes 
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Table 1. Intersectoral transfers of funds used for performance of research and development, 
basic research, applied research, airt development: 1987 (estimated)— Con. 



APPLIED RESEARCH 1 
[Dollars in millions] 



Sources 

of 
funds 


Performers 


Total 


Percent 
distribution, 
sources 


Federal 
Government 


Industry 2 


Universities 

and 
colleges 3 


Associated 
FFRDCs 4 


Other 
nonprofit 
institutions 2 


Federal Government 

Industry 

Universities and colleges — 
Other nonprofit institutions . . . 

Total 

Percent distribution, 
performers 


3,315 


4,600 
5 12,950 


1.685 
205 
910 
280 


1,100 


600 
135 

230 


11.300 
13.290 
910 
510 


43.4 
51.1 
3.5 
2.0 


3,315 


17,550 


3.080 

4.1 


1.100 

80 


965 


26.010 


100.0 


12.7 


67.5 


11.8 

16. 


4.2 

1% 


3.7 


100.0 




DEVELOPMENT 1 
[Dollars In millions] 


Sources 

of 
funds 


Performers 


Total 


Percent 
distribution, 
sources 


Federal 
Government 


Industry 2 


Universities 

and 
colleges 3 


Associated 
FFRDCs 4 


Other 
nonprofit 
institutions 2 


Federal Government 

Industry 

Universities and colleges 

Other nonprofit institutions . . . 

Total 

Percent distribution, 
performers 


9,915 


26,500 
42.150 


395 
75 

190 
40 


1,500 


1.070 
85 

170 


39.380 
42,310 
190 
210 


48.0 
51.1 
.2 
.3 


9.915 


68.650 


700 

2.2 


1,500 

00 


1.325 


82,090 


100.0 


12.1 


63.6 


.9 

2. 


1.8 

7 


1.6 


100.0 





'Induces agricultural experiment stations 

4r ederaJfy fundad research and development cantata (FFRDCs) administered by individual universities and collages and by university consortia 
induces Stats and local government funds 
SOURCE- Nabonal Science Foundation. SRS 



Administration (NASA) funds for intramural R&D per- 
formance decreased by more than one-half in real terms. 
Since 1983, however, real-term increases in Federal de- 
fense spending have kept the Federal intramural share 
of national R&D expenditures at 12 perc ^nt. 

In 1987, the Department of Defense (DOD) is expected 
to have a lS-percen 1 increase in intramural R&D expend- 



itures, to $10.2 billion. 7 All other Federal agencies are 
expected to spend $5.2 billion on intramural research 



Estimates are for fiscal year 1987 Federal intramural obligations, and cover 
costs associated with planning and administering intramural and extramural 
R&D programs by Federal personnel as well as actual intramural R&D perform- 
ance National Science Foundation, Federal Funds for Research and Development- 
Fiscal Years 1986, 1987, and 1988, Volume XXXVI (Detailed Statistical Tables)(NSF 
87-314){Washington, D.C., 1987) 
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and development, which is a 12-percent increase over 
1986 levels. Of nondefense Federal agencies, only NASA 
($] .5 billion) and NIH ($1 . 1 billion) are expected to spend 
more than $1 billion. These represent increases of 20 
percent and 11 percent, respectively, from 1986 intra- 
mural R&D expenditures. 

Universities and colleges (excluding academically ad- 
ministered FFRDCs) account for an additional 9 percent 
of the national R&D performance effort. R&D perform- 
ance by this sector is estimated to reach $11.2 billion in 
1987, a 5-percent increase from 1986 (2 oercent when 
adjusted for inflation). Between 1975 and 1980, univer- 
sity and college R&D performance increased by 21 per- 
cent in constant dollars (3.8 percent annually), but fell 
off to a 1.6-percent average annual rate between 1980 
and 1983. litis leveling reflected cutbacks in Federal 
funding, particularly in the health area, and the slow 
(0.3 percent) annual growth in State and local real-dollar 
funding of universities and colleges. Since 1983, real 
increases from Federal support sources have resulted in 
an estimated 26-percent rise through 1987 (an average 
annual increase of 6 percent). Federal Government agen- 
cies fund about two-thirds of academic R&D perform- 
ance. 



In 1987, R&D performance by university- and college- 
administered FFRDCs is estimated at $3.8 billion; this 
would account for 3 percent of the national R&D effort. 
Taken together, research and development performed 
by universities and colleges and by academically admin- 
istered FFRDCs account for an estimated 12 percent of 
the Nation's 1987 R&D performance. Between 1974 and 
1980, university- and college-associated FFRDCs in- 
creased their R&D performance by 60 percent in constant 
dollars. This increase in FFRDC performance largely mir- 
rored the Federal emphasis on energy programs. Since 
1980, the Federal shift from energy to defense has re- 
sulted in an estimated constant-dollar increase of 21 per- 
cent, one-third the previous 6-year gain. 

research and 
development by 
national 



Historically, the Nation's largest R&D spending area 
has been defense (chart 9). In the early sixties, more 
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than one-half of total national R&D expenditures was in 
this area. By the late sixties, however, relative Federal 
R&D defense spending had declined substantially, while 
industry funding in civilian areas had begun to increase. 8 
Defense research and development consequently feil to 
less than 30 percent of the national R&D effort by the 
mid seventies; by 1980, defense was as low as 22 percent. 
Since then the defense share has been increasing and is 
expected to r°ach 33 percent of the national total in 1987. 
Most of the remaining national R&D effort in 1987 is 
expected to be for health, space. *r.u other civilian and 
nondefense areas. 

the federal r&d funds/ 
total budget funds 
ratio 

One way to gauge the Government's priority for re- 
search and development is to compare Federal outlays 



'All industry-funded research and development is classified as civilian re- 
search and development including expenditures by aerospace and electronic 
industries. 



for reseaich and development with total Federal outlays 
for all purposes. In 1987, total Federal outlays (for on- 
budget programs only) are estimated at $821 billion. 9 
Outlays for research and development are estimated at 
$53 billion, or 6.5 percent of the *otal; this is up slightly 
from the 1986 ratio of 6.3 percent (chart 10). 

Between 1967 and 1983, R&D outlays as a percentage 
of total outlays declined steadily, dropping from 11.7 
percent to 5.5 percent. The rate of decline, however, 
was most rapid in the late sixties and early seventies 
and then slowed considerably from 1975 on. Part of the 
initial decline (1967-74) in the R&D outlay ratio is ex- 
plained by the general deemphasis on research and de- 
velopment that prevailed before the first oil embargo; 
part undoubtedly stemmed from a reduction in defense 
expenditures with their relatively large R&D compo- 
nent. 

By comparison with this earlier period, R&D outlays 
pretty much held their own during the mid- and late 
seventies when budget-wide outlay increases were 
growing rapidly. This in itself is a good indication of the 



'Almost all off-budget receipts and disbursements are for Social Security pro- 
grams (the Federal Old-Age and Survivors Insurance and the Federal Disability 
Insurance trust funds) which are excluded from the budget totals by the Balanced 
Budget and Emergency Deficit Control Act of 1985. Off-budget outlays for fiscal 
year 1987 are estimated at $194 billion. 
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higher priority accorded R&D funding after 1974. Be- 
tween 1984 and 1987, the R&D outlay ratio began to 
increase to its current 6.5-percent level. 

In terms of budget function, 10 research and develop- 
ment in 1987 is estimated to account for 14 percent of 
Federal defense spending and 3 percent of total Federal 
nondefense funds (table 2). In nondefense areas, re- 
search and development is expected to account for 16 
percent of health funds, 34 percent of space funds, and 
more than 80 percent of funds for both energy and gen- 
eral science. For all other Government functions, re- 
search and development represents only about 0.5 percent 
of the total. The major factor behind the high R&D/total 
funds ratio for energy is that, since the early eighties, 
energy funds increasingly have been directed to basic 
and applied research on energy science activities pre 
viding knowledge for future energy technologies. 11 



Table 2. Estimated budget authority for research 
and development aa a percent of total Federal 
budget authority by function: 1987 

[Dollars in millions] 









R&D 




R&D 


Federal 


percent 


Function 


total 


total 


share 


Total budget 


$58,148 


$1,093,933 


5.3% 


On budget 


58,148 


879,915 


6.6 


National defense 


40,260 


292,927 


* 13.7 


Non-defense (on-budget) 


17488 


586,988 


3.0 




2,155 


2,637 


81.7 


Health 


6,608 


40,262 


16.4 


General science 


2,041 


2,345 


87.0 


Space research and 








technology 


3,344 


9,809 


34.1 


Natural resources and 








Environment 


1,083 


13,241 


8.2 


All other 


2,657 


518,694 


.5 



SOURCES: Nation* Sctenct Foundation. SRS and Office of Management and Budget 



the r&d/gnp ratio 

The R&D/GNP ratio, which is a measure of the total 
Nation's commitment to research and development, has 
been more stable than the Federal research and devel- 
opment/total funds ratio. In 1987, total U.S. R&D ex- 
penditures ($123 billion) are e pected to equal 2.7 percent 



"Ratio* are for on-budget authorizations. 

"Office of Management and Budget, Budget of the United States Government, 
Focal Year 19$$, Supplement (Washington, D.C.- Supt of Documents, U S Gov- 
ernment Printing Office, 1987). 



of the Nation's GNP ($4.49 trillion), a ratio largely un- 
changed from 1986 levels (table B-15). 

After peaking at 2.9 percent in 1964, the R&D/GNP 
ratio declined gradually to 2.1 percent in 1978. This drop 
reflected Federal cutbacks in defense and space R&D 
programs during a period when the GNP continued to 
increase. Gains in R&D energy activities between 1975 
and 1979 resulted in a relative stabilization of this ratio 
at around 2.1 percent to 2.2 percent. Since then, the 
ratio has increased steadily from 2.2 percent in 1979 to 
2.7 percent in 1987. A large part of this increase, how- 
ever, resulted as much from a slowdown in GNP growth 
as from increased spending on R&D activities. For ex- 
ample, the recessions during 1980 and 1982 resulted in 
a slight decline in real GNP between these 2 years. Since 
that time, the Nation's real GNP has increased at an 
average annual rate of 3.8 percent. Spending for research 
and development has increased at about 5 percent an- 
nually in real terms. 

basic research, 
applied research, 
and development 

Between 1975 and 1980, national spending on basic 
research, applied research, and development increased 
at average annual constant-dollar rates of 3.6 percent, 
4.2 percent, and 4.2 percent, respectively. These were 
up substantially from the rates that prevailed between 
1967 and 1975: -0.8 percent for basic researcn, 0.1 per- 
cent for applied research, and -1.2 percent for devel- 
opment. Federal support of basic research during the 
1975-80 period went up in real terms at a faster rate (3.8 
percent annually) than did Federal support for either 
applied research (2.7 percent) or development (1.5 per- 
cent). The annual gains in non-Federal support were 
greatest in development (6.5 percent) and applied re- 
search (5.6 percent). Non-Federal support for basic re- 
search increased during this period by 3.3 percent 
annually. 

Data and estimates for the 1980-87 period show the 
largest Federal constant-dollar growth was for devel- 
opment activities (7.4 percent annually); this reflects in- 
creased defense spending. Federal funding of basic and 
applied research for the period grew at average annual 
rates of 3.1 percent and 4.1 percent, respectively. Non- 
Federal support increased in all areas during the 1980- 
87 period. Real non-Federal growth averaged 6.1 percent 
annually for basic research, 5.3 percent for app ied re- 
search, and 4.3 percent for development. In 1987, 12 
percent of total national R&D expenditures are for basic 
research, 21 percent for applied research, and 67 percent 
for development. 
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basic research 

In 1986, total spending on basic research amounted to 
an estimated $14.2 billion, a gain of 8 percent over 1985 — 
5 percent in real terms. This growth continued an up- 
ward trend that began in 1976 and resulted in a 55- 
percent funding increase (constant dollars) during the 
10-year period. Federai support increased 44 percent be- 
tween 1976 and 1986, while the smaller non-Federal sup- 
port for basic research rose by 79 percent (chart 11). 



In 1987, the increase in national basic research spend- 
ing is expected to slow to 6 percent (to $15 billion), or 2 
percent in real terms. Non-Federal basic research sup- 
port should increase an estimated 2 percent in real terms, 
while constant-dollar Federal support should be 3 per- 
cent more than that provided in 1986. The Federal Gov- 
ernment supports approximately 65 percent of the 
Nation's expenditures on basic research; it performs 15 
percent of same. 
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The second largest supporter of basic research, the 
industrial sector, accounts for more than one-fifth of the 
national total. In 1987, industry support of basic research 
is expected to reach $3 billion, 6 percent more than in 
1986 (2 percent after adjustment for inflation). Between 
1975 and 1967, industrial support increased at an average 
annual constant-dollar rate of 6.4 percent. This growth 
followed a 9-year period during which industrial spend- 
ing for basic research fell at an average annual rate of 
2.3 percent (chart 11). Over this period, 1967-75, R&D 
managers placed more stringent controls on R&D activ- 
ities by mandating that such projects have clearly de- 
fined objectives. Consequently, many basic research 
projects were postponed or canceled in favor of more 
immediate product- and process-oriented activities. In 
the midseventies, renewed optimism about the long- 
range potential of basic research — particularly in energy- 
related areas — was a major factor in reversing this earlier 
trend. 

In ?987, universities and colleges are expected to spend 
billion of their own funds on support of basic re- 
search. Other nonprofit organizations are expected to 
contribute an additional $0.7 billion during the year. 

Although universities and colleges support only 10 
percent of national basic research funding, they perform 
one-half of such work. Two-thirds of their basic research 
fundirg comes from the Federal Government, primarily 
NIH and the National Science Foundation. In 1987, uni- 
versities and colleges are expected to perform $7.4 billion 
of basic research, up 4 percent from 1986 levels (1 percent 
in real terms). This small increase represents a substan- 
tial slowing from the rapid growth in university and 
college basic research performance of the previous 2 years; 
during that time, spending rose 19 percent in constant 
dollars. Industry support of basic research in universities 
and colleger is expected to amount to $390 million in 
1987, a 4-percent increase from 1986 levels. Five years 
earlier, industry's support of basic research in univer- 
sities and colleges was only one-half this amount ($198 
million). 



applied research 

National spending on applied research is expected to 
reach $26 billion in 1987. This figure is 5 percent more 
than in 1986, or — in real terms — a 2-percent gain. After 
adjustment for inflation, Federal support is expected to 
increase by 1 percent, after having fallen by 8 percent 
in 1986. This was the first such decline in Federal applied 
research funding since 1977 (chart i2). The decline stems 
mostly from DOD^ reduction in relative support for 
research in favor of support for development activities. 
Industrial support for applied research is estimated to 
increase in 1987 by 6 percent (2 percent in real terms). 
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25 

17 



Between 1975 and 1987, national applied research 
spending grew at an average annual constant-dollar rate 
of 4.2 percent. Average annual increases in industrial 
support of 5.5 percent (constant dollars) during this pe- 
riod accounted for most of this growth. Federal support 
during the same period grew in real terms by 2.9 percent 
annually; it is estimated to account for 43 percent of the 
Nation's support for applied research. 

Two thirds of the Nation's applied research is per- 
formed within industrial laboratories. Nearly three-fourths 
of the money spent on industrial applied research is 
provided out of companies' own funds; the remainder 
is from Federal sources. In 19S7, expenditures for ap- 
plied research in industry are expected to reach $17.6 
billion, 5 percent more than in 1986. After adjusting for 
inflation, industrial applied research performance is up 
2 percent in 1987; it had fallen 4 percent in 1986. These 
increases compare with 8.8-percent average annual real- 
term growth registered between 1979 and 1985. Annual 
growl, t was never less than 6.8 percent during this pe- 
riod. The 1986 and 1987 figures reflect a recent shift in 
greater industrial commitment to development, rather 
than research, efforts. 

At an estimated $3.3 billion in 1987, the Federal Gov- 
ernment continues to be the second largest performer 
of applied research in the Nation. This figure is a 6- 
percent increase from 1986, or 3 percent in real terms. 
Between 1976 and 1986, Federal applied research per- 
formance had diminished by 20 percent in real terms, 
mainly because of cutbacks at NASA where spending 
decreased by one-half in constant dollars. NASA per- 
formed 30 percent of total Federal intramural applied 
research in 1976; in 1986, its share was 17 percent of the 
Federal total. In 1987, NASA's share is estimated to be 
back up to 19 percent of this intramural total. 



development 

In 1987, national spending on development amount i 
to an estimated $82.1 billion, or two-thirds of national 
expenditures on total R&D activities. These expendi- 
tures represent an 8-percent increase in development 
support over 1986 (5 percent in real terms). Industry 
provides 52 percent ($42.3 billion) and the Federal Gov- 
ernment 48 percent ($39.4 billion) of the development 
support in the Nation. Both of these sources have been 
increasing their development spending in real terms since 
1975. Industry support increased at four times the rate 
of Federal through 1980: 6.5 percent annually versus 1.5 
percent. Since then, however, Federal support for de- 
velopment has increased faster than has industry's pri- 
marily because of Government's increased funding for 
defense programs. Federal support has increased at an 
average annual 7.4-percent constant-dolhr rate between 



1980 and 1987, compared to a 4.3-percent annual rate of 
growth in industrial development support (chart 12). 

Industry- is estimated to account for nearly 84 percent 
($68.7 billion) of the Nation's total 1987 development 
performance. Company expenditures for applied re- 
search and development activities are concentrated in 
six major R&D-performing industries— electrical equip- 
ment, machinery, chemicals and allied products, motor 
vehicles and motor vehicles equipment, professional and 
scientific equipment, and aircraft and missiles. 

Government is the Nation's second largest performer 
of development activities, with about 12 percent of the 
total in 1987. In real terms, Federal development per- 
formance has increased at an average annual rate of 8.7 
percer.c since 1980. Industry development performance 
increased at three-fifths that rate (5.3 percent) during 
the same period. More than 90 percent of the Federal 
Government's intramural development performance is 
estimated for defense in 1987, compared with 75 percent 
of its total in the midseventies. Similarly, Federal sup- 
port to industry in 1987 for defense development activ- 
ities is expected to account for more than 90 percent of 
total Federal industrial development funding, compared 
to two-thirds this total a decade earlier. 

full-time-equivalent 
(fte) r&d scientists 
and engineers 

In 1986, the full-time equivalent of f 02,300 scientists 
and engineers were estimated to be employed on R&D 
activities in the United States. This was an increase of 
about 4 percent from the 1985 level of 772,500, and about 
50 percent more than the 1976 figure (chart 13). Three- 
fourths were employed by industry in 1986; universities 
,and colleges (14 percent) and the Federal Government 
(8 percent) employed most of the rest. Throughout the 
midseventies, for every 10,000 persons employed in the 
civilian labor force, approximately 61 were FTE R&D 
scientists or engineers. Continued increases in national 
R&D funding have caused this ratio to increase since 
1979 to its 1986 level of 73 per 10,000. 

Between 1975 and 1981, real R&D expenditures for 
industrial research and development correlated closely 
with annual changes in the number of FTE R&D sci- 
entists and engineers employed by industry. Beginning 
in 1982, however, such R&D spending has tended to 
increase at a somewhat faster pace than has this measure 
of industrial R&D employment. Primary reasons cited 
for this change in industry's R&D spending/employment 
relationship are (1) the increasing use of R&D budgets 
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to purchase advanced technological equipment and in- 
strumentation systems; and (2) higher company salaries 
for R&D scientists and engineers. 




international 
comparisons 

The relative emphasis countries place on R&D activ- 
ities can be determined by several methods. The two 
most commonly used are (1) comparison of R&D ex- 
penditures with GNP and (2) comparison of R&D sci- 
entists and engineers with the labor force. These ratios 
overcome much of the difficulty of interpretation pro- 
duced by inflation, exchange rate fluctuations, different 
unit costs, and differences in the volume of research 
efforts. Nonetheless, because of variances in the manner 
in which countries compile R&D data, caution still must 
be exercised in making international comparisons. 

EMC 



The United States spends more money on R&D activ- 
ities than any other country; it spends more than France, 
West Germany, the United Kingdom, and Japan com- 
bined. During the early and midsixties, the United States 
also had the highest R&D/GNP ratio: almost 3 percent. 
After 1964, however, the U.S. ratio began to decline — 
largely because of cutbacks in Federal R&D spending 
for defense and space — while the GNP continued to 
increase. At the same time, the ratios in other coun- 
tries — notably West Germany and Japan — increased, 
primarily as a result of large gains in government P&D 
funding. These divergent trends continued until the 
midseventies, at which point the U.S. ratio had dropped 
to 2.1 percent and was about equal to those in West 
Germany, the United Kingdom, and Japan (chart 14). 




By the late seventies and early eighties, the ratios in all 
countries were again increasing. In 1985, for example, 
the U.S. ratio had risen to 2.7 percent, about equal to 
the ratios in West Germany and Japan. 

Excluding defense activities from the R&D data pre- 
sents a somewhat different picture. For example, the 
resulting nondefense R&D/GNP ratio for the United States 
in 1985 (1.8 percent) was considerably lower than those 
for West Germany (2.5 percent) and Japan (2.8 percent). 
Seventy percent of the U.S. R&D effort was spent on 
nondefense activities as compared with more than 90 
percent in these two countries. Thus, when only the 
civilian R&D/GNP ratio is considered, West Germany 
and Japan have been ahead of the United States for 15 
years, and their rate of civilian R&D investment as a 
percentage of GNP has been rising faster than the United 
States' for the past 5 years. In terms of the nondefense 
R&D/GNP ratio, France has been catching up to U.S. 
levels, especially in the eighties; the United Kingdom 
appaiently has been falling behind (chart 14). 

Comparing the number of FTE R&D scientists and 
engineers with the labor force results in a ratio higher 
in the United States than in the other industrialized mar- 
ket economies. According to 1985 data, there were about 
67 R&D professionals per 10,000 in the U.S. labor force 
(chart 15). 12 The ratio in the United States has been in- 
creasing each year since 1976. The ratios in most other 
countries also have been increasing annually since the 
sixties, especially in Japan. Currently there are about 63 



,2 1 his compares with 71 R&D professionals per 10,000 in the en* loyed civilian 
labor force in 1985 




R&D professionals per 10,000 workers in Japan's labor 
force; this is close to the U.S. ratio. In the late sixties, 
the Japanese ratio was only one-half the R&D/labor force 
ratio for the United States. The other countries' ratios 
are substantially lower (30 to 50 FTE R&D professionals 
per 10,000) than the U.S. ratio. 
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s/e personnel 



employment trends 

Rapid growth in science and engineering employment 
during the past decade is an indicator of the increasingly 
important role played by science and technology in the 
U.S. economy. Despite the two economic recessions in 
the early eighties, the number of employed scientists 
and engineers increased at an average annual rate of 7.1 
percent between 1976 and 1986, reaching 4.6 million — 
or nearly 4.2 percent — of the employed civilian work- 
force. In lv76, employed scientists and engineers rep- 
resented 2.6 percent of the workforce. 13 Employment of 
scientists and engineers increased more than three times 
as fast as annual growth in the total U.S. workforce, and 
about twice the yearly rate of increase in total profes- 
sional employment. Of the 4.6 million scientists and en- 
gineers, 15 percent (700,000) reported that they held jobs 
outside of science and engineering in 1986. Scientists 
were more likely than engineers to be employed in non- 
S/E activities. 

All major sectors of the economy — industry, acade- 
mia, and government—reported increases in S/E em- 
ployment during the past decade. 14 Industry was the 
primary source of the growth in demand for scientists 
and engineers: this sector provided 1.7 million new jobs 
between 1976 and 1986, for an average annual 8.0-per- 
cent rate of increase. Two factors underlie industry's 
importance in contribu ng to S/E employment. First, 
scientists and engineers are concentrated in those in- 
dustries, generally high-technology ones, which have 
exhibited relatively strong performance; and second, 
changes in occupational staffing have led to greater con- 
centrations of S/E personnel within industrial work- 
forces. 15 Such changes resulted from several interrelated 
factors, inchii ng: '1) efforts to enhance competitive po- 
sitions through improvements in productivity, quality 
control, and cost containment; (2) increases in R&D ac- 
tivities; and (3) technological change, especially with re- 
spect to the diffusion of computer technology. 



,3 For detailed 1986 data on scientists and engineers, see National Science 
Foundation, U S. Scientists and Engineers. 1986 (Detailed Statistical Tables)(NSF 
87-322)(Washmgton, D C , 1988) 

"Unless otherwise indicated, S/E employment refers to all employed scientists 
and engineers regardless of whether they are working in S/E jobs. Of the reported 
4.6 million employed scientists and engineers in 1986, 3 9 million were engaged 
in S/E activities. 

"National Science Foundation, Changing Employment Patterns of Scientists, En- 
ginttr*, and Technicians \n Manufacturing Industries. 1977-80 (NSF 82- 
331XWashington, D C , 1983). 



Academic S/E employment growth kept pace with that 
of industry, averaging 8.1 percent annually between 1976 
and 1986, and adding about 340,000 jobs. This employ- 
ment growth mirrored increases in academic R&D ex- 
penditures. 

S/E employment in all levels of government has lagged 
behind that in other sectors, increasing at a 10-year av- 
erage annual rate of 5.2 percent. S/E employment in the 
Federc 1 Government alone grew at an annual rate of 4.9 
percent between 1976 and 1986. 

Of the 4.6 million scientists and engineers employed 
in 1986, nearly 2.2 million were scientists and 2.4 million 
were engineers. Growth in S/E employment varied con- 
siderably between these aggregate fields: during the 1976- 
86 period, reported employment of scientists grew sig- 
nificantly faster than that of engineers (8.6 percent ver- 
sus 5.9 percent annually). Over the same period, however, 
the difference between rates of growth for scientists and 
engineers employed only in S/E jobs was somewhat nar- 
rower; 7.1 percent for employ -d scientists and 5.8 per- 
cent for employed engineers. 

In 1986, women accounted for 15 percent of all em- 
ployed scientists and engineers— 27 percent of all sci- 
entists and 4 percent of all engineers. By comparison, 
women represented about 44 percent of the overall U.S. 
workforce and 43 percent of all professional employ- 
ment. 16 Between 1976 and 1986, the employment of 
women scientists and engineers grew at more than twice 
the annual rate of men, 13.3 percent versus 6.3 percent. 
There is some evidence, however, that the rate of female 
S/E employment growth has been slowing in recent years. 

Racial and ethnic minority groups vary with respect 
to their representation within the S/E workforce. Blacks 
and Hispanics 17 are under represented in S/E fields, ac- 
counting for about 2 percent each of S/E employment in 
1986. These compare with professional employment 
shares of 6 percent for blacks and 5 percent for Hispan- 
ics. On the other hand, Asians' 5 percent S/E employ- 
ment share is more than twice their 2 percent share of 
the professional workforce. 18 



^Economic Report of the President (Washington, DC Supt ot Documents, U S. 
Government Printing Office, January 1987) 

,7 Hispamcs include Mexican-Americans, Puerto Ricans, Central Americans, 
etc 

"For a full discussion of the rol<* of women and minorities in the S/E workforce, 
including recent trends, see National Science Foundation, Women and Minorities 
tn Science and Engineering (NSF 88-301 )( Washington, D C, 1988) 
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Variations in employment growth rates among S/E 
fields have changed the distribution of the S/E work- 
force. 19 Computer specialties (including computer sci- 
ence, programming, systems analysis, and other 
specialties) remains the fastest growing S/E field as com- 
puter-related technology continues to be rapidly inte- 
grated throughout the U.S. economy. Such employment 
increased at an annual rate of 16.8 percent between 1976 
ahd 1986 and has surpassed the life sciences — which 
grew at a 6.8-p*rcent rate of increase— as the largest 
scientific field. In 1986, computer specialists represented 
one-quarter of science employment (chart 16). Employ- 
ment growth during the past decade was far more uni- 
form across engineeitng fields, varying between 6 percent 
and 7 percent for each of ih* major fields (chart 4). In 
1986, electrical/electronics and nechanical engineering 
dominated other fields, representing one-quarter and 
one-fifth of the engineering workforce, respectively. 



] These data again refer to changes in the fie id distribution of total scientists 
and engineers, regardless of whether they were employed in S/E jobs. 
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Work activities of scientists and engineers — measured 
by the level and distribution of those engaged in research 
and development, teaching, production, and other ac- 
tivities—describe the functions of U.S. scientists and 
engineers, as well as the skill requirements across em- 
ployment sectors. Research and development continues 
to be the principal activity of U.S. scientists and engi- 
neers, primarily involving 36 percent of all scientists and 
engineers employed in 1986. However, growth in the 
number of S/E personnel reporting research and devel- 
opment as their primary work activity somewhat lagged 
growth of total S/E personnel between 1976 and 1986 
(6 .7-percent versus 7.1-percent annual growth). 

Disaggregation by character of R&D activity shows 
increasing involvement of S/E personnel in development 
(7.2-percent annual growth), offset somewhat by slower 
rates of increase in the number of people engaged in 
R&D mane., Tnent and in research (6.1 percent each). 
In contrast, the proportion of the S/E workforce pri- 
marily engaged in production was among the fastest 
growing activities during the past 10 years. The rela- 
tively rapid 8.7-percent annual increase in S/E personnel 
reporting production as their primary work activity 
stemmed directly from industry's growing significance 
in the provision of S/E opportunities. 

Differences in primary work activities by S/E field closely 
parallel concentration within various employment sec- 
tors. For example, as a percentage of their respective 
totals, engineers are more likely than scientists to be 
engaged in some aspect of development activities (28 
percent versus 8 percent). Conversely, scientists tend to 
be more involved in basic and applied research functions 
than are engineers (13 percent versus 4 percent). Among 
remaining work activities, engineers are — because of their 
ties to industry— most closely linked to production (17 
percent) and management (30 percent) activities. Sci- 
entists, on the other hand, reported spending more time 
teaching and preparing reports or data analyses (chart 
17). 



s/e labor market 
balance 

The S/E population historically has maintained a high 
rate of L Sor force participation; this indicates high levels 
of utilization and a small reserve that can be tapped 
during times of shortage. In 198f , the labor force par- 
ticipation rate of scientists and engineers was 95 percent. 
There was virtually no difference in the individual par- 
ticipation rates of scientists and engineers. While strong 
labor force attachment is characteristic of highly, trained 
individuals, this rate was significantly above the 82 per- 

30 




cent reported for all persons with 4 or more years of 
college. 

The unemployment rate measures the proportion of 
the labor force that is not employed but is seeking work. 
Trends and patterns in these rates for scientists and en- 
gineer suggest an increasing need for individuals with 
S/E training and shifts in the composition of the S/E 
workforce toward those fields of greatest demand. Over- 
all, between 1976 and 1986, the unemployment rate for 
scientists and engineers decreased from 3.4 percent to 
1.5 percent. A decline in the unemployment rate was 



noted for all reported individual S/E fields, with the ex- 
ception of environmental scientists and chemical engi- 
neers. By comparison, the unemployment rate for the 
total professional labor force in 1986 was 2.4 percent. 

Labor market conditions differ significantly among 
S/E fields, indicating varying potential for personnel 
shortages. In 1986, computer specialists reported an un- 
employment rate of 0.8 percent; physical scientists re- 
ported 1.4 percent; and all engineers, 1.2 percent. In 
particular, aeronautical/astronautical and nuclear engi- 
neers reported unemployment rates of 1 percent or less; 
electrical/electronics engineers reported a 1.1-percent rate. 
By contrast, among science fields, environmental sci- 
entists reported a relatively high unemployment rate of 
3.5 percent. Within engineering fields, relatively high 
unemployment rates were reported for chemical (2.6 
percent), petroleum (3.4 percent), and mining (2.2 per- 
cent) engineers. 

The S/E employment rate measures the extent to which 
employed scientists and engineers have a job in science 
or engineering. A low rate suggests skill underutilization 
and a potential S/E labor reserve, while a high rate could 
signal a potential for shortages. Of the estimated 4.6 
million scientists and engineers employed in 1986, 3.9 
million (85 percent) were engaged in S/E activities. Be- 
tween 1976 and 1986, the S/E employment rate dropped 
from 91 percent to 85 percent. Rates for engineers were 
well above those for scientists — 92 percent and 77 per- 
cent, respectively — in 1986. 

Within science fields, S/E employment rates ranged 
from 61 percent in the social sciences to 92 percent in 
the physical sciences. Among engineering fields, nuclear 
engineers had the highest S/E employment rate (98 per- 
cent); industrial engineers had the lowest (82 percent). 

In general, the employment indicators discussed above 
suggest that the labor market for scientists and engineers 
has been in rough equilibrium. It can be inferred, for 
example, from the relatively high S/E participation rates 
and low S/E unemployment rates that in 1986 there was 
generally sufficient demand to accommodate the S/E la- 
bor force. Correspondingly, relatively few industrial em- 
ployers reported shortages of S/E personnel in 1986. 
According to survey respondents, the only fields with 
as many as 15 percent of their employers reporting short- 
ages were computer and biochemical engineering; the 
only other fields with shortages reported by more than 
5 percent of their employers were electronic, electrical, 
industrial, and aeronautical/astronautical engineering and 
computer systems analysis. 20 

This relative balance in the industrial S/E employment 
situation contrasts with reports of persistent shortages 
of engineering school faculty. In 1986, for example, al- 
most 9 percent of authorized full-time engineering fac- 
ulty positions were unfilled; further, many institutions 



"National Science Foundation/SRS unpublished data 
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reported that the authorized levels would be higher if it 
were possible to fill such positions. 21 Probable causes of 
engineering faculty shortages are (1) the long-term de- 
cline in engineering doctorates awarded to U.S. citizens, 
and (2) the sector's problems in competing with industry 
in providing higher salaries and opportunities to work 
with st~'2-of-the-art technology. 

Projecting forward, high-technology industrial growth 
and the increasing use of high-technology goods and 
services in the economy as a whole should lead to greater 
demand for scientists and engineers in industry. The 
Bureau of Labor Statistics estimates that demand for 
S/E personnel — including technicians — will increase by 
36 percent between 1986 and 2000, compared with « 20- 
percent increase for all occupations. 22 Among science 
occupations, the highest anticipated growth is expected 
for computer specialists (77 percent), and the lowest for 
physical scientists (13 percent). In engineering, the high- 
est job growth is expected in electrical and electronics 
occupations (48 percent); the lowest anticipated growth 
is for nuclear engineers (less than 1 percent). 

sectoral patterns 
and trends 

Since the midseventies, the sectoral distribution of sci- 
entists and engineers (including both those employed 
in S/E and non-S/E jobs) has changed slightly. Between 
1976 and 1986, there was a 5-percentage point increase 
in L.e proportion employed by industry and a 1 -point 
increase in State and local governments' share. There 
were corresponding 1- to 2-percentage-point reductions 
in the shares employed by educational institutions and 
the Federal Government. While sectoral changes are ap- 
parent at all S/E-degree levels, they have been most pro- 
nounced at the doctoral level. Here, employment 
opportunities **ave shifted significantly from academia 
10 industry ance tlw early seventies. 

Industry s the largest employer of both scientists and 
engineers (chart 18). In 1986, 56 percent of all scientists 
(1.2 million) and 80 percent of all engineers (1.9 million) 
worked iii this sector. The importance of industry in 
providing S/£ job opportunities varies considerably by 
field. For example, industry employed 78 percent of 
computer specialists, roughly 60 percent of both physical 
and environmental scientists, one-half of social scien- 
tists, and about 40 percent of both mathematical and life 



"National Science Foundation, Young and Senior Science and Engineering Faculty 
§ni Nonfaculty Research Doctorates. 1986 (forthcoming) 

a Bureau of Labor Statistics, Department of Labor, unpublished data Growth 
projections are based on their "moderate trend" scenario 




scientists. Among engineering fields, the proportion em- 
ployed in industry ranged from 91 percent of petroleum 
engineers to 62 percent each of civil and nuclear engi- 
neers. 

Between 1976 and 1986, annual growth in the em- 
ployment of scientists in industry outpaced that of en- 
gineers, 10.0 percent versus 6.6 percent. Scientific 
employment growth was driven almost entirely by the 
rapid application of computer technology throughout 
industry which has generated a strong demand for per- 
sonnel with computer-based skills. For engineers, em- 
ployment growth was driven by the relatively strong 
demand for civil, electrical/electronics, and aeronautical/ 
astronautical engineers. 

Although the United States is moving from a produc- 
tion- to a service-oriented economy, a large fraction of 
industry's demand for S/E personnel remains concen- 
trated in the manufacturing sector. For example, al- 
though manufacturing industries employed less than one- 
quarter of the total industrial workforce in 1986, they 
provided jobs for 60 percent of engineers and 30 percent 
of scientists employed by all industry. The importance 
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of the manufacturing sector in determining S/E employ- 
ment rests on the fact that the majority of technology- 
intensive industries (as measured by the concentration 
of S/E personnel within their workforces) are found in 
this sector. These industries include chemicals and other 
allied products, electrical machinery, computers, trans- 
portation equipment, professional instruments, refined 
petroleum products, and nonelectrical machinery. 

The Bureau of Labor Statistics reports that— in addi- 
tion to scientists and engineers — industry employed al- 
most 1.8 million S/E support technicians (including 
computer programmers and drafters) in 1986. This is up 
considerably from the 0.9 million technicians employed 
by industry in 1977. Mostly because of the relative im- 
portance of computer programmers and electrical/elec- 
tronics engineering technicians to service-oriented 
activities, nonmanufacturing industries employed about 
three-fifths of all technicians in 1986; manufacturing in- 
dustries employed about two-fifths. 

Academia is the second largest employer of S/E per- 
sonnel, employing about 24 percent of all scientists in 
the United States and 4 percent of all engineers in 1980. 
Academia employed 14 percent of the combined S/E to- 
tal. The importance of educational institutions in pro- 
viding S/E employment opportunities varies significantly 
by field. For example, in 1986, academia provided jobs 
to 45 percent of mathematical scientists, 36 percent of 
life scientists, 31 percent of psychologists, and 26 percent 
of social scientists. At the other extreme, these institu- 
tions employed only 7 percent of computer specialists. 

In 1986, the Federal Government employed nearly 8 
percent of all scientists and engineers, making it the 
third-largest S/E employer. State and local government 
employed another 5 percent of these personnel. Em- 
ployment of engineers and scientists in all levels of gov- 
ernment grew at annual rates of 5.1 percent and 5.4 
percent, respectively, between 1976 and 1986. Personnel 
specialists have been concerned about government's 
abilitv to compete with other employment sectors in re- 
cruiting and retaining engineers, primarily because of 
noncompetitive salaries. In 1980, for example, there was 
no difference between the Federal Government and in- 
dustry in starting salaries for baccalaureate engineers; 
by 1982, however, starting salaries for those in the Gov- 
ernment had fallen to roughly 80 percent of those in 
industry. 23 

Federal employment is more technologically intensive 
than is employment of the overall workforce. In 1985, 
nearly 15 percent of Federal civilian white-collar workers 
were scientists or engineers, compared to only 6 percent 
of total wi lite-collar employment in the United States. 
Co dputer specialists accounted for 17 percent of Federal 



"National Science Foundation, Federal Scientific and Technical Workers Numbers 
and Characteristics, 1973 and 1983 (NSF 85-312)(Washington, D C , 1985) 



Government S/E personnel. Fully 55 percent of the ci- 
vilian white-collar workforce at NASA; 42 percent at the 
Environmental Protection Agency; and about 30 percent 
each at the Departments of Agriculture, Commerce, En- 
ergy, and the Interior were employed in S/E occupations. 
DOD was the largest Federal employer of S/E personnel 
in 1985 providing jobs to one-half of all S/E personnel 
employed by the Government. 24 

doctoral scientists 
and engineers 

Between 1975 and 1985, the employment of S/E doc- 
torate-holders increased by 4.6 percent annually, reach- 
ing a level of 400,00a 25 While their unemployment rates 
have remained uniformly low across all fields, the pro- 
portion of S/E doctorate-holders employed in non-S/E 
jobs has been increasing, rising from 6 percent in 1975 
to 9 percent in 1985. 

In 1985, doctoral scientists continued to outnumber 
doctoral engineers by about five to one, although— dur- 
ing the 1975-85 decade— employment growth of S/E 
doctorate-holders varied considerably by field. The low- 
est annual rates were recorded for physical and math- 
ematical sciences, with 2.1-percent growth each per year. 
Computer specialties was the fastest growing science 
field, increasing by 15.6 percent annually (chart 19). Dif- 
ferential growth rates altered the field distributions of 
doctoral scientists and engineers during this period. Most 
notably, the proportions in the social sciences, psy- 
chology, and computer science increased; while the pro- 
portion in the physical sciences declined. Life sciences 
continue to account for the largest employment share 
(25 percent) of S/E doctorate-holders. 

Between 1975 and 1985, there were also notable changes 
in the distribution of doctoral S/E employment by sector. 
For example, the employment of Ph.D. scientists and 
engineers in industry nearly doubled, increasing (on av- 
erage) by 6.9 percent annually. As a result, the industrial 
share of total doctoral S/E employment increased from 
25 percent in 1975 to 31 percent in 1985. This sectoral 
redistribution of the doctoral S/E workforce also was 
caused by a slow 3.6-percent academic employment 
growth rate. Academia accounted for 53 percent of the 
doctoral S/E workforce in 1985; this was down from its 
1975 58-percent share. 



"National Science Foundation, Federal Scientists and Engineers. 1985 (Detailed 
Statistical TablesXWashington, D C , 1986); and Office of Personnel Manage- 
ment, Federal Civilian Workforce Statistics. Occupations of Federal White-Collar and 
Blue-Collar Workers (Washington, D.C , October 31, 1985) 

2S National Science Foundation, Characteristics of Doctoral Scientists and Engineers 
m the United States 1985 (Detailed Statistical TablesXWashington, D.C, 1986). 
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The sectoral employment shifts of doctoral scientists 
and engineers have significantly affected their work ac- 
tivity patterns. There was sluggish growth in the num- 
ber of doctorate-holders reporting teaching or 
management as their primary activity during the 1975- 
85 period. As a share of all work activities, teaching fell 
from 36 percent in 1975 to 28 percent in 1985. This decline 
was directly related to both the shift to nonacademic 
employment and the growing relative importance of basic 
and applied research in universities. Management activ- 
ities as a share of the total declined from 20 percent to 
17 percent over the same period. 

The declining proportion of S/E doctorate-holders en- 
gaged in teaching and management was offset by gains 



in sales, production, and other related activities. Be- 
tween 1975 and 1985, these latter activities increased 
sharply, accounting for 18 percent of all 1985 activities 
(up from 10 percent in 1975). 

Throughout this 10-year period, approximately one- 
third of those holding S/E doctorates were employed in 
research and development. Over the last couple of yea. s, 
however, the rate of increase in the number of S/E doc- 
torate-holders engaged in research and development has 
slowed somewhat in industry, but has accelerated for 
doctorate-holders employed in educational institutions. 
For industry, the slowing largely reflects shifts in em- 
ployment away from R&D-intensive fields. The more 
rapid increases in academic R&D employment mirror the 



growth in academic R&D expenditures; these increased 
(in constant dollars) by 6.6 percent annually between 
1983 and 1985, compared to 3-percent real academic R&D 
expenditure growth during the 1975-83 period. 

foreign citizen 
participation 

Attention recently has been focused on the ratio of 
foreign to U.S. citizen invc'vement in S/E activities in 
the United States. The broaa issues are (1) the effect of 
increased foreign participation on the health of U.S. in- 
stitutions of higher education, and (2) the potential im- 
pact of foreign S/E personnel on the domestic labor market. 

Over the past 30 years, the number of foreign enroll- 
ments in U.S. universities and colleges has increased 
tenfold. In the 1985/86 academic year, approximately 
344,000 students — slightly less than 3 percent of the total 
U.S. enrollment — were foreign. The majority of these 
students were from developing countries in South and 
East Asia, led by Taiwan, Malaysia, Korea, India, Iran, 
and China. Nearly one half of all foreigners were en- 
rolled in S/E fields; this ^are has remained relatively 
constant for 20 years. Of w*° foreign S/E students, the 
majority studying engineering were enrolled at the un- 
dergraduate level, while the majority in most science 
fields were at the graduate level. 26 

Despite their rapid enrollment growth during the past 
three decades, foreign undergraduate students none- 
theless receive less than 5 percent of science and 8 per- 
cent of engineering baccalaureates annually awarded in 
the United States. However, as a percent of graduate 
program enrollment and of advanced S/E degrees 
awarded, foreign students account for much higher shares 
than in the past. In 1986, foreign full-time graduate en- 
rollment in S/E dectorate-granting institutions ac- 
counted for m jre than 28 percent of total full-time S/E 
student enrollment. This was up considerably from the 
16-percent share reported in 1976. It also represented a 
10-percent increase in foreign s>/E graduate students over 
fall 1985. By contrast, the number of U.S. citizens en- 
rolled rose by 2 percent from the previous year. Foreign 
graduate students comprised 40 percent or more of the 
student body in computer and mathematical sciences 
and most fields of engineering. 

Foreign students also have been receiving an increas- 
ing share of S/E doctorate degrees awarded from U.S. 
universities. Between 1960 and 1980, foreign students 
consistently accounted for 14 percent to 19 percent of all 
doctorates awarded in the sciences. Since then, their 



^National Science Foundation, foreign Citizens in US Science and Engineering- 
Hutory, Status, and Outlook (NSF 86-305 revised HVVashington, D C , 1987) 



percentage share has been increasing. Foreign students 
accounted for about one-fourth of Ph.D.'s in engineering 
throughout the sixties; this proportion has been rising 
steadily for the past 15 years. In 1986, foreign students 
received 55 percent of all doctorate degrees in engi- 
neering and 23 percent in the sciences (chart 20). Foreign 
doctorate-degree recipients were fairly evenly repre- 
sented across all major engineering fields of study. 




ERJC 



35 



27 



Doctorate production is the major source of faculty 
supply. The high proportion of new engineering doc- 
torates received by foreigners on temporary visas— cou- 
pled with the slow overall growth in U.S. citizens receiving 
such doctorates — has caused concern regarding the ad- 
equacy of future supply of engineering faculty. In i986, 
about one-fifth (955) of total foreign recipients of S/E 
doctorates were studying on permanent visas; the re- 
maining four-fiftlis (4,043) were on temporary visas. About 
one-half of those foreign students on temporary visas 
who had firm postgraduate plans at the time of gradu- 
ation intended to remain in the United States. Of this 
group (1,370 responses), 54 percent planned to pursue 
postdoctoral study; a significant number planned to ac- 
cept employment in academia (27 percent) and industry 
(17 percent). Of foreign students on permanent visas, 
about 78 percent who had firm postgraduation plans 
intended to locate in the United States (442 out of 562 
respondents with firm plans). 

In 1982 — the latest year of available data — foreign- 
born, naturalized U.S. scientists and engineers made up 
13 percent of the S/E workforce. Their concentration within 
occupations varied, ranging from 18 percent in civil en- 
gineering to 1 1 percent in the social and life sciences. 
Foreign nationals accounted for 4 percent of the total SI 
E workforce. Their concentration by field also varied, 
ranging from 5 percent in mathematical science to 1 per- 
cent in psychology. Many of these individuals eventu- 
ally obtain U.S. citizenship. 27 



s/e pipeline 

The S/E pipeline provides important information on 
the quality and quantity of the future supply of new 
scientists and engineers. The process begins with the 
precollege experience of S/E students. High school math- 
ematics and science courses and performance on stand- 
ardized tests measuring quantitative ability become 
important determinants for entering S/E degree pro- 
grams. Thereafter, future supply depends on degree 
production in S/E fields and on decisions to pursue S/E 
occupations. 

precollege science 
and mathematics 

The decision to pursue an undergraduate S/E program 
and, subsequently, an S/E career is influenced signifi- 
cantly by exposure to precollege science and mathe- 



z'Michael Finn, Foreign National Scientists and Engineers in the US L~bor Forct, 
1972-82 (Oak Ridge, Tenn.- Oak Ridge Associated Universities, 1985). See also 
footnote 26. 



matics courses providing the basic principles needed to 
complete S/E undergraduate programs. For example, of 
high school sophomores in 1980 who graduated in 1982, 
more than Iwo-thirds had taken three or more mathe- 
matics courses; fewer than one-half had taken more than 
two science courses. 28 

Curriculum placement is a significant factor in deter- 
mining the extent and type of science and mathematics 
courses taken. Students following an academic track 
(versus general or career) tend to elect more advanced 
mathematics courses in geometry and calculus; they also 
are more likely than other students to take biology, 
chemistry, and physics. Between 1981 and 1985, the share 
of college-bound seniors choosing academic track pro- 
grams increased 2 percentage points to 78,5 percent. 29 

The Scholastic Aptitude Test (SAT) attempts to mea- 
sure precollege skill attainment and is widely used by 
colleges in admissions decisions. The SAT contains ver- 
bal and mathematics aptitude tests and offers achieve- 
ment tests in a variety of subjects. Students who intend 
to major in science or engineering generally score much 
higher on both SAT math and verbal tests than do all 
students taking these tests. Between 1977 and 1986, mean 
SAT scores for students intending S/E majors remained 
relatively level: quantitative scores varied between 507 
and 517, and verbal scores varied between 444 ai. i 454. 
However, both verbal and math SAT scores for college- 
bound seniors intending to major in computer science 
fell considerably during the 1977-86 period; these scores 
were down 26 and 40 points, respectively. 

s/e degree 
production 

Annual production of S/E baccalaureates awarded in 
the United States had remained essentially level during 
the seventies (around 290,000 degrees); during the eight- 
ies, it is averaging about 2-percent annual growth. There 
were about 324,000 S/E bachelor's degrees awarded in 
1986. Since 1980, the field distribution of S/E baccalau 
reates has changed significantly, favoring production of 
engineering and math science, including computer sci- 
ence degrees; degree production in the social and life 
sciences show the greatest decline (chart 21). 

The number of S/E master's degrees increased steadily 
through the midseventies, declined somewhat in the late 
seventies, then rose sharply in 1982. By 1986, an all-time 



'"National Science Foundation, Women and Mtnorttics m Science and Engineering 
(NSF 86-301 )(Washingtnn, D C , January 1986) 

"Admissions Testing Program at the College Board, Profile*, College-Bound 
Seniors, 1961-1965, annual series (New York College Entrance Examination Board) 
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high of more than 62,500 students graduated with mas- 
ter's degrees in S/E fields. 

The number of S/E doctorates awarded peaked at 19,000 
in 1972; it then declined steadily, leveling out at a little 
more than 17,000 in 1978. Since then, however, the num- 
ber of S/E doctorate degrees has increased almost an- 
nually (chart 21). In 1986, roughly 18,000 S/E doctorates— 
59 percent of all doctorate degrees — were awarded. All 
of this growth is accounted for by rapid increases in the 
number of foreign graduate students receiving such de- 
grees; the number of U.S. citizens receiving S/E docto- 
rates has declined somewhat since 1978. Engineering 
(3,376 degrees in 1986) and the physical sciences (3,679) 
have contributed most significantly to the growth in 
S/E doctorates since 1982. The 7-percent increase in en- 
gineering doctorates reported for 1986 represented this 
field's sixth consecutive year of growth. Doctorates in 
the life sciences (4,790) declined somewhat, while the 
social sciences (5,818) and computer science (1,129) reg- 
istered gains of 2 percent and 13 percent, respectively. 

entry to the s/e 
labor market 

Degree recipients are the major source of new supply 
to the S/E labor market. In measuring their contribution, 
however, it is important to take account not only of the 
number of new degrees granted, but also of the pro- 
portion of degree-holders who enter the labor market 
and ultimately find employment in S/E occupations. 
Leakages from the S/E supply are caused by numerous 
factors, including graduate school attendance, employ- 
ment in non-S/E jobs, emigration of foreign student 
S/E graduates, and non-labor force participation. 

In 1986, relatively few recent S/E graduates were un- 
able to find employment. The unemployment rates for 
combined 1984-85 S/E graduates were uniformly low, 
ranging from an S/E low of 1.2 percent for recipients of 



engineering master's degrees to an S/E high of 3.9 per- 
cent for graduates with a bachelor's degree in science. 
Unemployment rates for master' s-level science gradu- 
ates and bachelor's-level engineering graduates were 2.6 
percent and 2.4 percent, respectively. 

The S/E employment rate (the proportion of employed 
S/E graduates in S/E jobs) varied considerably across 
fields and by degree level. Bachelor recipients in science 
fields had a 53-percent S/E employment rate, while stu- 
dents with a bachelor's degree in engineering had an 
89-percent rate. Comparable rates for those with a mas- 
ter's degree were 84 percent in the sciences and 95 per- 
cent in engineering. More detailed data on S/E 
employment rates by field show that fev/er than one- 
third of bachelor's and one-half of master's degree-hold- 
ers in the social sciences were working in S/E jobs in 
1986. This contrasts with 90-percent S/E employment 
rates for both bachelor's- and master' s-degree recipients 
m computer science. 

Substantial field mobility can be identified at labor 
market entry, a characteristic resulting from supply/de- 
mand adjustments and S/E personnel flexibility. In 1986, 
for example, 30 percent of the recent bachelor's and mas- 
ter's graduates working as computer specialists had not 
received their degrees in computer science. Rather, grad- 
uates in mathematics and engineering, responding to 
the job opportunities in computer specialties, accounted 
for the majority of influx from other S/E fields. 

In 1986, roughly 20 percent of recent recipients of 
S/E bachelor's degrees were enrolled in full-time grad- 
uate programs; an additional 11 percent were enrolled 
on part-time basis. Corresponding rates among mas- 
ter's degree-recipients were 21 percent and 9 percent, 
respectively. Graduate enrollment seems inversely re- 
lated to employment demand. For example, relatively 
low graduate enrollment rates were observed in high- 
demand fields (e.g., the mathematic sciences, computer 
science, and engineering), compared to higher rates ob- 
served in such fields as the physical, life, and social 
sciences which show lower employment demand. 
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technical notes 



basis for sectoring 

The National Science Foundation follows a 4-sector 
division in surveying R&D funds and personnel and 
maintaining time series data on expenditures and em- 
ployment: 

Federal Government. This sector consists of the agen- 
cies of the Federal Government. 

Industry. This sector consists of both manufacturing 
and nonmanufacturing companies. Manufacturing com- 
panies are classified by major industry groupings. Non- 
manufacturing companies include thosp in selected 
services industries and are treated as a unit. Performance 
of federally funded research and development centers 
(FFRDCs) administered by industrial firms are included 
in industry totals. Industry funding of industry research 
and development includes all funds (e.g., from State and 
local governments) other than those received from Fed- 
eral sources. 

Universities and colleges. Th j sector consists of all 
institutions of higher education, both public and private. 
Expenditures of FFRDCs administered by universities 
and colleges are reported separately from totals for this 
sector. University funding of university research and 
development includes (1) State and local government 
funds separately budgeted for research and develop- 
ment, and (2) restricted or general funds that the insti- 
tutions themselves have been free to allocate for research. 
Funds from the Federal Government, industry, or other 
nonpro** institutions, which are supplied in the form 
of grants or contracts for research and development at 
a university, are credited to the appropriate source. For 



example, research contracts from industry are treated as 
university performance funded by industry as the source. 
p unds given to the institution by industry for general 
educational purposes and used by the school, at its dis- 
cretion, for research, are treated as university perform- 
ance financed with the university's own funds. 

Other nonprofit institutions. This sector consists of 
institutions that fall into two general groups: (1) orga- 
nizations that are primarily granting in nature, namely 
private philanthropic foundations and voluntary health 
agencies, and (2) public and private organizations that 
are involved in performing research and development, 
including FFRDCs administered by nonprofit organi- 
zations. 



definitions 

Research and development in this report consists of 
basic and applied research in the sciences (including 
medical sciences) and in engineering and activities in 
development, all defined below. 

In terms of fields, the Federal, university, and non- 
profit sectors include the broad fields of life sciences, 
physical sciences, environmental sciences, mathematics 
and computer sciences, psychology, physical sciences, 
engineering, social sciences, and an all-inclusive other 
sciences category. Industry coverage is limited to (1) the 
physical sciences, including related engineering, and (2) 
*he biological sciences, including medicine but excluding 
psychology: it specifically excludes reseaich in the social 
sciences. 
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Basic research. Within the Federal, university, and 
nonprofit sectors, basic research is defined as research 
directed toward increases in knowledge or understand- 
ing of the subject under study without specific appli- 
cation toward processes or products in mind. The 
definition for the industry sector is modified to indicate 
that basic research projects represent "knowl- 
edge. . . which do not have specific commercial objectives, 
although they may be in fields of present or potential 
interest to the reporting company." 

Applied research. Within the Federal, university, and 
nonprofit sectors, applied research ir 'efined as research 
directed toward gaining "knowledge or understanding 
necessary for determining the means by which a rec- 
ognized and specific need may be met." Here again, the 
applied research definition for the industry sector is 
modified to include ". . . research projects which rep- 
resent investigations directed to discovery of new sci- 
entific knowledge and which have specific commercial 
objectives with respect to eithe products or processes. " 

•Development. The NSF ?\rvey definition of devel- 
opment is ". . . the systematic use of the knowledge or 
understanding gained from research directed toward the 
production of useful materials, devices, systems or 
methods, including design and development of proto- 
types and processes." 



current operating costs 

Funds used for research and development, reported 
in this study, refer to current operating costs. They con- 
sist of both direct and indirect costs, including depre- 
ciation, insofar as this information is available to 
respondents. Capital expenditures are excluded by def- 
inition in the industry and universities and colleges sec- 
tor surveys. Under the accounting practices of some 
Federal agencies, obligations for capital items may be 
included 



performer-reporting basis 

In NSF surveys, respondents in all sectors indicate the 
amounts they spend on research and develcpment in 
their own sector and the sources of these funds. All 
national totals are based on data as reported by per- 
formers because they are in the best position to: (1) in- 
dicate how much they spent in the actual conduct of 
research and development in a given year, (2) classify 
their work as basic, applied, etc., and (3) identify the 
sector of the economy in which their financing origi- 
tidted. The consistent use of performer reporting also 
Deduces the possibility of double-counting. 

Federal agency obligations are used to estimate intra- 
mural performance in agency laboratories and therefore 



are treated as th<? equivalent of expenditures. Such in- 
tramural activities cover costs associated with the plan- 
ning and administration of intramural and extramural 
R&D programs by Federal personnel as well as actual 
; ntra mural R&D performance. 

In general, the Federal Government and industry have 
been surveyed every year; the university and college 
sector has been surveyed annually since 1972. It has not 
been possible to maintain tY »ume survey frequency for 
other nonprofit institutions. The last complete survey 
was conducted in 1°73. Since then, informal surveys of 
this sector have periodically been undertaken. Research 
and development performed by State and local govern- 
ments is not included in the national totals. 

Details on survey methods, coverage, concepts, def- 
initions, and reliability of the estimates associated with 
R&D expenditure data are contained in the complete 
NSF sectoral reports on R&D funding. 

use of time-series data 

Data presented in trend tables are assembled from the 
most recently completed survey cycles. Data for prior 
years are reviewed for consistency with current-year's 
repnonses and, when necessary, revised in consultation 
Wit i survey respondents. Consequently, references to 
data for prior years should be restricted to this docu- 
ment. 

defense-space-civilian 
classification 

Defense expenditures consist of all R&D spending by 
the Department of Defense (DOD) and defense-related 
atomic energy programs of the Department of Energy. 
Space R&D expenditures are those r,ily of the National 
Aeronautics and Space Administrat on. The space activ- 
ities of DOD are included as spending on defense. All 
industry-funded research and development is classified 
as civilian research and development, including expend- 
itures by aerospace and electronic industries. 

estimating procedure 
for 1987 

Federal Government. Data are based on (1) changes 
shown in Federal FunUsfor Research utid Development: Fiscal 
Years 1986, 1987, and 1988 (Federal Funds), and (2) "Spe- 
cial Analysis J" on R&D spending in The Budget of the 
United States Government, Fiscal Year 1°88. 

Industry. Estimates are based on (i, jderal obliga- 
tions reported in Federal Funds, mail responses to an 
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annual NSF inquiry to its Indjstrial Panel on Science 
and Technology, and (3) interviews with R&D officials 
in the major R&D-performing industries. Respondents 
included 15 of the top 20 R&D-performing companies in 
the United States. 

Universities and colleges. Estimates are based on (1) 
Federal obligation s reported in Federal Funds, (2) extrap- 
olations of recent trends for each of the non-Federal 
sources, and (3) a series of interviews with university 
survey respondents in which they were asked to give 
some indications of future R&D spending levels. 

Other nonprofit institutions. Estimates are based on 
(1) Federal obligations reported in Federal Funds, (2) ex- 
trapolations of recent trends in R&D performance and 
funding within the industry and university sectors, and 
(3) an informal review of R&D expenditure trends ex- 
pected by institutions in the nonproh*. sector. 



human resources 

A variety of surveys and estimation techniques are 
used to gather information on the numbers and char- 
acteristics of persons engaged in science and engineering 
(S/E) activities in all sectors of the economy. In general, 
two concepts are used in reporting worker inputs for 
research and development: surveys directed at employ- 
ers and surveys directed at individuals. The employer 
surveys focus on the amount of time — in terms of per- 
son-years—devoted to the performance and manage- 
ment of research and development. Surveys of the 
individual result in data which reflect the demographic, 
primary work activity, and economic characteristics of 
the respondents. 

Details on survey methods, coverage, concepts, def- 
initions, and reliability of the estimates associated with 
S/E personnel data are contained in the complete NSF 
reports on each aspect of the S/E labor force. 
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, 

distributed by source: selected years 1 

[Dollars In millions] 
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, 

distributed by source: selected years 1 — Con. 
[Dollars In millions] 
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Table B*2. Transfers of funds expended annually for performance of basic research by sector, distributed by 

source: selected years 1 

[Dollars In millions] 
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Table B-2. Transfers of funds expended annually for performance of basic research by sector, distributed by 

source: selected years 1 — Con. 

[Dollars In millions] 
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Table B-3. Transfers of funds expended annually for performance of applied research by sector, distributed by 

source: selected years 1 

[Dollars In millions] 
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Table B-3. Transfers of funds expended annually for performance of applied research by sector, distributed by 

source: selected years 1 

[Dollars In millions] 
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Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by 

source: selected years 1 

[Dollars in millions] 
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34 




141 




56 




1965 ... 


13.150 


1 739 




10.935 






57 




217 




202 




1966 


14.431 


1.836 




12481 






84 


a 


196 




232 




1967 . .. 


15.310 


1.934 




12,641 










204 




241 




1968.. . . 


16.178 


1,952 


a 


13,663 






96 




212 




256 




1969 


16.874 


1357 




14.409 






107 




240 




267 




1970 


16.665 


2.175 




14^36 






112 




252 




288 




1971 . . 


17.265 


2340 




14415 


t 




112 




246 




252 




1972 


18.664 


2,605 




15.445 


k 




84 


t 


288 


*■ 


242 




1973. . 


20,175 


2.674 




16793 






118 




294 


t r 


296 




1974 


2' ,397 


2.641 




17400 






133 




363 




380 




1975 . . 


22.742 


2.890 




16487 






148 


« 


414 




403 


< 



ERLC 
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Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by 

source: selected years 1 

[Dollars In millions] 







Ftdaral 
Govtmrnant 


Industry 2 


UnivamtlM and cottQtt 


Attoctattd 
FFRDCt 3 


umer nonprofit tneotuoone* 












. % 












* 


Ymt 


Total 




* 


















1976. . 


24.995 


£890 




21.088 




164 




461 




414 


V 


1977 


27.501 


3.054 




23,278 




200 




517 




462 


% 


1978. 


30.693 


3.590 




25,968 




236 




801 




487 


/ 


1979. . 


35.304 


3.936 




29343 




284 




637 




804 




1960. . 


40.464 


3.966 




34.730 




343 




760 




866 




1961 . 


45,7ft* 


4,391 




38.497 




377 




623 




60S 




1962. 


30.661 


4.947 




43,940 




415 




614 




745 


\ 

V 


1963. . 


55.614 


5,872 




47.748 




437 




804 




856 




1964.. . . 


63.416 


6,808 




53^67 




475 




1.116 




1350 




1965 .. . 


69.723 


7,889 




56368 




565 




1366 




1325 




1966. 
(•«.) 


75.782 


6.375 




64361 




800 


< 


1.400 




1360 




1967.. . . 
(Ml) 


62.090 


9,915 




66.650 




700 




1300 




1325 




1 AI data art ban 


d oo rtpor 


a by ptrforrnara. 






♦Data tinea 1973 hava btan tttin 


latad btM 


id on a turvay conducttd in that yaar. 



2 CxpandKurti tor ftdtraHy fundtd rattarch and davalopmant otnttrt (FFROCt) 
both mduttry and by nonprofit hwtitutoont am mdudtd m tha totals of tht ratpactJvt 

'FFROCt tdnnnitttrad by individual umvartitiat and coNaott tnd by univartrty contortML 



by s Dtttribution by non-Ftdtral tourott hat btan tttimatad for all ytars. 
•fndudtt 8tait tnd local govammt n t funds 
SOURCE. National Sotnca Foundation, SRS 
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Table B-5. Sources of funds for research 
and development by sector 

[Dollar* In mllilona] 



fjrrant dollars 











Universities 


Other 






Federal 




and 


nonnmfif 


Year 


Total 


Government 


Industry 


colleges 


l nrtrfi ifi/vM 

■"sHiuiions 


1053 . . 


$ 5,124 


$ 2.753 


$ 2.245 


$ 72 


$ 54 


1900 . 


13.523 


8,738 


4,516 




120 


1906 ... . 


20,044 


13.012 


6.548 


267 


217 


1900 .. 


21.846 


13.966 


7,328 


304 


246 


1967 


23.146 


14.395 


8,142 


345 


264 


1960 . . 


24.605 


14.928 


9,005 


390 


262 


1969 . . 


25.631 


14.895 


10.010 


420 


306 


1970 


26.134 


14.892 


10,444 


461 


337 


1971 .. . 


26.676 


14,964 


10.822 


529 


361 


1972 


26.477 


15.806 


11,710 


574 


385 


1973 . . . 


30,719 


16.399 


13.293 


613 


413 


1974 . . 


32.864 


16,650 


14.878 


677 


459 


1975 . 


35.213 


18,109 


15,620 


749 


535 


1976 . ... 


39.018 


19.914 


17,694 


610 


600 


1977 


42.783 


21.594 


19.629 


686 


672 


1978 


46.129 


23.876 


22,450 


1,037 


766 


1979 .. . 


54.933 


26.615 


26,062 


1.196 


838 


1960 . ... 


62,593 


29.453 


30.913 


1,318 


909 


1961 ... . 


71.840 


33.405 


35.944 


1.520 


971 


1962 . ... 


79.316 


36.505 


40,096 


1.690 


1.025 


1963 


87204 


40.671 


43.515 


1.881 


1.137 


1964 . , 


97.038 


45.340 


49.066 


2.024 


1,208 


1965 ... . 


107.436 


51276 


52.597 


2259 


1.304 


1966 ... . 


114.697 


55.273 


55.549 


2,500 


1.375 


1967 . . . 


123.050 


60.350 


58.570 


2,700 


1.430 


Conatant (1982) dollars 1 










Universities 


Other 






Federal 




and 


nonprofit 


Year 


Total 


Govafrment 


industry 


colleges 


institutions 


1953 . . . 


$ 19,744 


$10,590 


$ 6.871 


S 276 


$ 206 


1960 .. . 


43.648 


26.191 


14,591 


479 


367 


1965 


59.351 


38.532 


1934 


791 


643 


1966 . . 


62.569 


40,047 


20.962 


875 


706 


1967 ... . 


64.406 


40.057 


22.654 


960 


735 


190C . . . . 


65.456 


39.788 


23.869 


1.049 


752 


1969 


64.672 


37.660 


25.166 


1,071 


775 


1970 .. . 


62.405 


35.636 


24,651 


1,111 


607 


1971 


60.385 


33.966 


24387 


1,212 


820 


1972 


81.414 


34.146 


25.190 


1.246 


832 


1973 ... . 


62.427 


33,47*, 


26.637 


1.266 


844 


1974 .. . 


61,467 


31.726 


27.576 


1296 


865 


1975 


50,663 


30.966 


26,679 


1,302 


416 


1976 . ... 


62,134 


31.613 


26.056 


1,305 


959 


1977 . ... 


63.663 


32.152 


29,17? 


1.325 


1.001 


1978 


66.769 


33.172 


31. oe 


1.446 


1.064 


1979 


70,077 


34271 


33,1 yt 


1.536 


1.071 


1960 . . .. 


73235 


34.546 


36.066 


1.555 


1.066 


1961 


76,610 


35.685 


38257 


1.631 


1.037 


1962 . 


79.316 


36.505 


40.096 


1.690 


1.025 


1963 


63.691 


39.097 


41.896 


1.805 


1.093 


1964 


90.541 


42.007 


45.544 


1,671 


1.119 


1966 . . .. 


96.532 


46.030 


47.310 


2.023 


1.170 


1966 


100.396 


46.316 


48.702 


2.177 


1.201 


1967 ,. 


104,345 


51.154 


49.693 


2,266 


1.212 



1 Based on QNP impHoK price deflator 
SOURCE: National Science Foundation. SRS 



Table B-6. Research and development performance 
by sector 

(Dollars in mllilona] 



Currant dollars 











Universities 




Other 






Federal 




and 


Associated 


nonprofit 


Tear 


Total 


Government 


Industry 


colleges 


FFRDCs 


institutions 


1953 


$ 5.124 


$ 1.010 


$ 3,630 


$ 255 


$ 121 


$ 108 


1960 


13.523 


1,726 


10,500 


646 


360 


282 


1965 


20,044 


3.093 


14,185 


1.474 


629 


663 


1966 


21,846 


3.220 


15.548 


1,715 


630 


733 


1967 


23.146 


3^396 


16^385 


1.921 


673 


771 


1966 


24.605 


3,494 


17,429 


2.149 


719 


814 


1969 


25.631 


3.503 


18.308 


2.225 


725 


870 


1970 


26.134 


4,079 


18.067 


2.335 


737 


916 


1971 


26.678 


4,228 


18.320 


2.500 


716 


912 


1972 


28.477 


4^590 


1*552 


2.630 


753 


952 


1973 


30.718 


4,762 


21249 


2.884 


617 


1.006 


1974 


32.864 


4,91 1 


22.887 


3.023 


865 


1 178 


1975 


35.213 


5.354 


24.187 


3.409 


987 


1.276 


1976 . 


39.016 


5.769 


26.997 


3.729 


1,147 


1.376 


1977 


42,783 


8,012 


29825 


4.067 


1,384 


1.495 


1978 


46.129 


6.811 


33,^ 


4.625 


1.717 


1.672 


1979 


54.933 


7,417 


38226 


5,361 


1.935 


1.994 


1960 


62.593 


7,632 


44,505 


6.060 


2,246 


2.150 


196. . 


71.640 


8,425 


51.810 


6.819 


2.486 


2,300 


198? 


79,316 


9,141 


57.995 


7,278 


2,479 


2,425 


1963 


87,204 


10,582 


6S.-43 


7,807 


2,737 


2.675 


1964 . 


97,638 


11,572 


71.470 


8.503 


3,118 


2.975 


1985 . . 


107,436 


12,945 


78.206 


9.504 


3529 


3.250 


1966 . 


114,697 


13.535 


83.562 


10.600 


3.600 


3.400 


1987 


123.050 


15,540 


69200 


11.150 


3.800 


3,450 



Constant (1962) dollars 1 











Universities 




Other 






Federal 




and 


Associated 


nonprofit 


Year 


Total 


Government 


Industry 


colleges 


FFRDCs 


institutions 


1953 


$ 19,744 


$ 3367 


$14,021 


$ 976 


$ 463 


$ 417 


1960 


43.646 


5.548 


33.955 


2,077 


1,157 


911 


1965 . 


59.351 


9,164 


41,992 


4,367 


1.864 


1.963 


1966 


62,589 


9.269 


44,474 


4,937 


1.813 


2.097 


1967 


64.406 


9.452 


45.590 


5.347 


1.873 


2.145 


1966 . 


65.458 


9.395 


46.194 


5.776 


1.933 


2.157 


1969 


64.672 


6.936 


46.023 


5.878 


1.649 


2.187 


1970 


62.405 


9.834 


42.966 


5.629 


1.777 


2.179 


1971 . . 


60285 


9.684 


41,280 


5.726 


1.640 


2.055 


1972 . . 


81,414 


9.965 


42.056 


5,710 


1.635 


2.048 


1973 . . 


62.427 


9.649 


42.893 


5.965 


1.690 


2.031 


1974 


61.467 


9.415 


42,415 


5.796 


1.656 


2.183 


1975 


59.863 


9.306 


40.781 


5.927 


1.716 


J>151 


1976 


62,134 


9.293 


42.805 


8.007 


1.848 


2.182 


1977 


63,653 


8,969 


44,330 


8.067 


2,065 


2.222 


1978 . . 


66,769 


9.497 


46.115 


8.449 


2.394 


2.315 


1979 


70.077 


9.521 


46.652 


6.882 


2.484 


2.538 


1960 


73.235 


9.006 


51.919 


7,151 


2.650 


2.508 


1981 . . 


76.610 


9.039 


55.140 


7,318 


2367 


2.448 


1962 


79.316 


9.141 


57.995 


7,276 


2.479 


2.425 


1963 


63.891 


10.153 


61.047 


7,490 


2.626 


2.57e 


1964 . 


90,541 


10.696 


66.342 


7,859 


2.882 


2.762 


1965 


96.532 


11.590 


70.350 


85' » 


3,160 


2.923 


1966 . 


100.398 


11.785 


73.266 


9.2A 


3.135 


2.981 


1967 . 


104.345 


13.079 


75.683 


9.439 


3217 


2.927 



1 Based on GNP "nplicrt once deflator. 
SOURCE National Science Foundation. SRS 
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Table B-7. Sources of funds for basic 
research by sector 

[Dollars in mllliona] 



Currant doilara 



Yur 


Total 


Federal 
Government 


Industry 


Universities 

and 
colleges 


Other 
nonprofit 
institutions 


1953 


$ 441 


$ 251 


$ 153 


$ 10 


$ 27 


1960 . 


1,197 


715 


342 


72 


68 


1965 


2,556 


1,809 


461 


164 


121 


1966 


2.614 


1.978 


510 


197 


129 


1967 


3.056 


2,201 


492 


223 


140 


19DO 


3,296 


2.336 


535 


276 


149 


1969 


3.441 


2,441 


540 


296 


162 


1970 . . 


3.549 


2.489 


528 


350 


182 


1971 . 


3.672 


2.529 


547 


400 


196 


1972 


3.629 


2,633 


563 


415 


218 


ion 


3,946 


2.709 


605 


406 


224 


1974 


4,239 


2.912 


651 


432 


244 


Mr 


4,606 


3.139 


705 


476 


286 


1976 


4.977 


3.436 


769 


475 


297 


1977 


5,537 


3.823 


850 


527 


337 


1978 . 


6.392 


4,445 


964 


605 


376 


1979 


7,257 


5.044 


1.092 


709 


412 


1960 


6.079 


5.581 


1 267 


BOO 


451 


1961 


9.160 


6.211 


1.588 


906 


475 


1962 


9.937 


6.616 


1.613 


982 


496 


1963 


11.039 


7,2*1 


2.045 


1.144 


579 


1964 


12.036 


7.616 


2.416 


1.214 


588 


1965 


13,801 


6,427 


2.647 


1.36? 


645 


1966 


14,163 


9.133 


2.615 


1.530 


685 


1967 


14.950 


9.670 


2.970 


1.600 


710 


Constant (1902) doilara 1 










Universities 


Other 






Federal 




and 


nonprofit 


Yaar 


Total 


Govern' it 


Industry 


colleges 


institutions 


1953 


$ 1.695 


$ 962 


$ 591 


$ 36 


$104 


1960 


3.856 


2.301 


1.105 


231 


219 


1965 


7,568 


5.3C3 


1.365 


486 


356 


1966 


6.084 


5.687 


1.459 


587 


370 


1967 


6.505 


6.125 


1.369 


621 


390 


1966 


6.826 


6.267 


1.419 


742 


398 


1969 


6.744 


6,214 


1.359 


760 


411 


1970 


6.527 


5.990 


1.256 


844 


436 


1971 


6.377 


5.780 


1.234 


916 


446 


1972 


6.294 


5,710 


1.212 


901 


472 


1973 


6.112 


5.586 


1.224 


844 


459 


1974 


6.056 


5.557 


1.210 


826 


461 


1975 


7,951 


5.436 


1.192 


831 


491 


1976 . . 


7,965 


5,523 


1.221 


765 


475 


1977 . 


6.253 


5.701 


1.264 


786 


502 


1978 


S.697 


6.192 


1.336 


844 


525 


1979 . 


9.296 


6.468 


1.391 


910 


527 


1960 


9.506 


6.552 


1,480 


944 


529 


1961 ... 


9.828 


6.657 


1.692 


972 


508 


1982 


9.937 


6.646 


1.613 


982 


496 


1983 


10.602 


6.960 


1.968 


1,098 


556 


1984 . 


11.139 


7.229 


2.243 


1,122 


544 


1985 


11.727 


7.550 


2380 


1.219 


578 


1986 


12.356 


7.960 


2.466 


1.332 


596 


1987 . .. 


12.664 


6.188 


2.519 


1,354 


602 



1 Based on GNP implicit pnce deflator 
SOURCE. National Science Foundation. SRS 



Table B-8. Basic research performance by sector 

[Doilara in mllliona] 



Cur.*nt Doilara 











Universities 




Other 






Federal 




ana 


Associated 


nonprofit 


Year 


Total 


nruAmnMnf 


industry 


colleges 






1953 


$ 441 


$ 101 


$ 151 


$ 110 


' $ 33 


$ 46 


1960 


1,197 


160 


376 




l 

97 


131 


1965 


2.555 


364 


592 


1,136 


206 

I 


253 


1966 


2.814 


385 


624 


1,303 


227 


275 


1967 


3.056 


435 


629 


M57 


250 


285 


1968 


3.296 


432 


642 


1.649 


276 


297 


1969 


3,441 


532 


618 


1,71 1 


275 


305 


1970 


3.549 


577 


602 


1,796 


269 


305 


1971 


3.672 


586 


590 


1,914 


260 


322 


1972 


3.629 


625 


593 


2,022 


244 


345 


1973 


3.946 


606 


631 


2.053 


297 


357 


1974 


4.239 


696 


699 


2.154 


285 


405 


1975 


4.608 


734 


730 


2.410 


309 


425 


1976 


4.977 


786 


619 


2.549 


359 


464 


1977 


5,537 


914 


911 


2.800 


402 


510 


1978 


6.392 


1.029 


1.035 


3,176 


587 


585 


1979 


7,257 


1.069 


1.156 


3.612 


718 


680 


1980 


8.079 


1.162 


1.325 


4,026 


786 


760 


1981 


9.180 


1.302 


1.614 


4,576 


863 


825 


1982 


9.937 


1.465 


1.880 


4.857 


870 


865 


1983 


11,039 


1.690 


2.152 


5,269 


963 


945 


1984 


12.036 


1.861 


2.475 


5.638 


1.052 


1.010 


1985 


13.081 


1.923 


2.628 


6,377 


1,078 


1.075 


1986 


14.163 


2.019 


2.794 


7,100 


1.150 


1.100 


1987 


14,950 


2.220 


3.000 


7,370 


1,200 


1.160 


Constant (1982) doilara 1 










Universities 




Other 






Federal 




and 


Associated 


nonprofit 


Year 


Total 


Government 


Industry 


colleges 


FFRDCs 


institutions 


1953 


$ 1,695 


$ 367 


$ 583 


$ 421 


$ 126 


$178 


1960 


3.656 


514 


1.215 


1.392 


312 


423 


1965 


7,568 


1.079 


1.753 


3.372 


616 


749 


1966 / 


8.084 


1.106 


1.785 


3,751 


653 


787 


1967 


8.505 


1.211 


1.750 


4,055 


696 


793 


1968 


6.626 


1.162 


1.702 


4,434 


742 


787 


1969 


6.744 


1.357 


1.554 


4.365 


702 


767 


1970 


6,527 


1.391 


1.*32 


433C 


649 


726 


1971 


6.377 


1.342 


1.329 


4,384 


596 


726 


1972 


8,294 


1.357 


1.276 


4,390 


530 


742 


1973 


6.112 


1.257 


1.274 


4.246 


614 


721 


1974 


6.056 


1.334 


1.295 


4.130 


546 


751 


1975 


7.951 


1.276 


1.231 


4,190 


537 


717 


1976 


7.985 


1.266 


1.299 


4.106 


578 


736 


1977 . 


8,253 


1.364 


1.354 


4,177 


600 


758 


1976 . 


6.697 


1.435 


1.433 


4.428 


791 


610 


1979 


9.296 


1.398 


1.474 


4.637 


922 


865 


1980 


9.506 


1.395 


1.546 


4,751 


92S 


687 


1981 


9.826 


1.397 


1.716 


4,909 


926 


878 


1982 . 


9.937 


1.485 


1.880 


4,657 


870 


665 


1963 


10.602 


1.621 


2.072 


5.055 


943 


910 


1984 


11.139 


1.720 


2.297 


5,211 


972 


938 


1985 . 


11,727 


1,722 


2,364 


5,710 


965 


967 


1986 


12.356 


1.758 


2.450 


6.162 


1001 


964 


1987 


12.664 


1.679 


2.545 


6,239 


1.016 


984 



'Based on GNP imptat pnct deflator 
SOURCE National Science Foundation, SRS 
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Table B-9. Sources of funds for applied 
research by sector 

[Dol'jrs In millions] 
Current dollars 



Table B-10. Applied research performance by sector 

[Dollars in millions] 
Currant dollars 



1 Based on GNI 
SOURCE 



iplictt pnce collator 
Sconce Foundation SRS 



Year 


Total 


Federal 

C?"*mment 


Industry 


Universities 
and 
colleges 


Other 
nonprofit 
institutions 


Year 


Total 


Federal 

■ TOO! Ql 

G o ve r n m ont 


Industry 


Universities 
colleges 


FFRDCs 


Other 
nonprofit 
institutions 


1953 


$ 1.279 


$ 7*7 


$ 455 


$ 57 


$ 20 


1953 


$ 1.279 


$ 345 


$ 726 


$ 130 


$ 44 


$ 34 


1960 . . 


3,020 


1.388 


1.226 


66 


40 


1960 


3.or»o 


595 


2.029 


179 


122 


95 


19SS 


4.339 


2.524 


1.654 


66 


73 


1965 


4.339 


990 


2.658 


279 


204 


208 


1966 


4.601 


2.582 


1.841 


69 


69 


1966 


4,601 


997 


2.843 


328 


207 


226 


1967 . 


4.780 


2.694 


1.669 


102 


95 


1967 


4.760 


1.027 


2.915 


C74 


219 


245 


1968 


5,131 


2,810 


2,125 


97 


99 


196b 


5.131 


1.110 


3,12 « 


404 


231 


262 


1969 


6.316 


2,785 


2.3*0 


105 




1969 


5.316 


1,114 


3,2f;7 


407 


210 


298 


1970 


5.720 


3,080 


*«27 


98 




1970 


5.720 


1.327 


3.427 


427 


216 


323 


1971 


5,739 


3,006 


2.494 


115 


12a 


1971 


5.739 


1.302 


3,415 


474 


210 


338 


1972 


5,964 


3.104 


2.615 


140 


125 


1972 


5.984 


1.360 


3.514 


524 


221 


365 


1973 


6,597 


3,394 


2,891 


172 


140 


1973 


6.597 


1.480 


3.825 


713 


226 


353 


1974 . 


7,228 


3.534 


3.332 


203 


159 


1974 


7.228 


1.574 


4.286 


736 


217 


413 


1975 


7,863 


3.940 


3.517 


224 


162 


1975 


7.863 


1.730 


4.570 


651 


264 


448 


we 


9,046 


4.534 


4.003 


283 


226 


1976 


9.046 


2.093 


5.112 


1.016 


327 


498 


1977 


9.745 


4.786 


4.410 


303 


246 


1977 


9.745 


2.044 


5,636 


1.067 


465 


533 


1978 


10.644 


5.229 


4.961 


354 


280 


1978 


10.844 


2.192 


6.300 


1.213 


549 


590 


1979 . . 


12,372 


5.870 


5.794 


404 


304 


1979 


12,372 


2.392 


7,225 


1.465 


580 


710 


I960 . 


14,050 


6.599 


6.695 


426 


326 


1980 


14,050 


2.4 r 


8.450 


1.691 


700 


725 


1961 . . 


16,877 


7.474 


6.529 


513 


361 


1981 


16]877 




10.699 


1.866 


SO0 


760 


1962 


18.516 


6.135 


9.416 


588 


379 


1962 


18.518 




12,175 


2.004 


795 


815 


1963 


20.351 


9.244 


10.103 


611 


393 


1983 


20.351 


j.020 


13.505 


2.101 


850 


875 


1964 


22.186 


9.971 


11.095 


680 


440 


1984 


22.188 


2.903 


15.028 


2.390 


950 


915 


1965 


24,632 


4 1.449 


11.962 


752 


469 


1985 


24.632 


3,133 


16,911 


2.572 


1,066 


950 


1966 


24.752 


10.862 


12.590 


610 


490 


1986 


24,752 


3,141 


16,711 


2,900 


1.050 


950 


1967 


26,010 


11.300 


13.290 


910 


510 


1967 


26,010 


3,315 


17,550 


3,080 


1.100 


965 


Constant (1982) dollars 1 






Constant (1982) 


dollars 1 














Universities 


Other 










Universities 




Other 






Federal 




and 


nonprofit 






Federal 








nonprofit 


Year 


Total 


Government 


Industry 


colleges 


institutions 


> ed' 


Total 


Governmjnt 


Industry 


colleges 


FFRDCs 


institutions 


1953 


$ 4.922 


$ 2.870 


$ 1.7S7 


$216 


$ 77 


1953 


$ 4,922 


$1,321 


$ 2,804 


$ 498 


$168 


$131 


1960 


9.743 


5.441 


3.961 


212 


129 


1960 


9,743 


1,913 


6.556 


575 


392 


307 


1965 


12.849 


7,47* 


4,696 


261 


216 


1965 


12.849 


2.933 


7,869 


£27 


604 


616 


1966 


13.189 


V.411 


5.266 


256 


255 


1966 


13,169 


2,670 


8.132 


9s4 


596 


646 


1967 


13.301 


7.497 


5.256 


284 


264 


1967 


13.301 


2.658 


8.111 


1,041 


610 


682 


1966 


13.666 


7.509 


5.633 


261 


264 


1966 


13.666 


2.985 


6,280 


1.086 


621 


694 


1969 . 


13.428 


7.0S9 


5.833 


268 


268 


1969 


13.426 


2,842 


8,263 


1,036 


536 


749 


1970 


13.671 


7.385 


5.775 


236 


275 


1970 


13,671 


3,199 


6,154 


1 029 


521 


768 


1971 , . 


13.005 


6.845 


5.620 


263 


277 


1971 


13,005 


2,982 


7,695 


1,086 


461 


762 


1972 


12.914 


6,715 


5.625 


304 


270 


1972 


12,914 


2,953 


7,559 


1.138 


480 


765 


1973 , 


13.437 


6.959 


5.637 


356 


265 


1973 


1 3,437 


3,061 


7,721 


1.475 


467 


713 


1974 


13.557 


6.692 


6.177 


369 


299 


1974 


13,5;,/ 


3,016 


7.947 


1.411 


416 


765 


1975 


13.407 


6.775 


5.932 


369 


311 


1975 


13,407 


3.008 


7.705 


1.479 


459 


755 


1976 


14.430 


7.265 


6.348 


456 


361 


1976 


14,430 


3.371 


6.105 


1.637 


527 


790 


1977 


14.504 


7.131 


6.555 


452 


366 


1977 


14,504 


3,049 


8.377 


1,592 


694 


792 


1978 


15.053 


7,273 


6,89* 


494 


J89 


1976 


15.053 


3.056 


6,723 


1,691 


765 


r 7 


1979 


15.795 


7,513 


7.375 


519 


388 


1979 


15,795 


3,071 


9.196 


1.881 


745 


o34 


1980 


16.456 


7,755 


7.611 


505 


365 


1960 


16,456 


2,931 


9,656 


•6 


826 


846 


1961 .. 


16.008 


7,994 


9.076 


550 


386 


1961 


16.008 


2.931 


11.387 


. 2 


858 


83C 


1962 ... 


18.518 


6.135 


9.416 


588 


379 


1982 


16.518 


2,729 


12,175 


2 004 


795 


815 


1983 


19.574 


8,883 


9.727 


586 


376 


1983 


19,574 


2,697 


13,003 


2,016 


816 


342 


1964 


20.569 


9,235 


10.296 


629 


406 


1984 


20,569 


2,683 


13,950 


2,209 


878 


849 


1985 .. 


22.129 


10.275 


10.759 


673 


421 


1985 


22,129 


2,605 


15,212 


2.303 


954 


855 


1986 


21.659 


9.488 


11,038 


705 


428 


1986 


21,659 


2,735 


14.652 


2.525 


914 


833 


1987 


22,054 


9.576 


11.276 


770 


4J2 


1987 


22.054 


2,806 


14,691 


2.607 


931 


819 



1 Based on GNP implicit price deflator 
SOURCE National Science Foundation, SRS 
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Table B-11. Sources of funds for 
development by sector 

[Dollars In millions] 



Currant dollars 











1 In ivj Ji r* it i 

unrvorsiuos 


Other 






Federal 




and 


nonprofrt 


Year 


Total 


Government 


Industry 


colleges 


institutions 


1953 


$ 3,404 


$ 1,755 


$ 1.637 


$ 5 


$ 7 


1960 


9,306 


6.335 


2,948 


11 


12 


1965 


13,150 


8.679 


4.433 


15 


23 


1986 


14,431 


9,408 


4,977 


18 


28 


1967 


15,310 


9,500 


5,761 


20 


29 


1988 


18.178 


9,762 


6,345 


17 


34 


1969 


16,874 


9.669 


7,150 


17 


36 


1970 


16,865 


9.323 


7,489 


13 


40 


1971 


17,265 


9,427 


7,781 


14 


43 


1972 


18,664 


10,071 


8,532 


19 


42 


1973 


20,175 


10.296 


9,797 


33 


49 


1974 


21,397 


10.404 


10,895 


42 


56 


1975 


22,742 


11.030 


11,598 


47 


67 


1976 


24,995 


11,944 


12.922 


52 


77 


1977 


27,501 


12965 


14 369 


58 


AO 


1978 


30893 


14,202 


16]505 


78 


108 


1979 


35,304 


15.901 


19,196 


85 


122 


1~d0 


40,464 


17,293 


22,951 


90 


130 


1981 


45,763 


19,720 


25,827 


101 


135 


1982 


50,861 


21.724 


28,867 


120 


150 


'983 . 


55.814 


24,156 


31,367 


126 


165 


1984 


63,416 


27,553 


35, c 53 


130 


180 


1985 


69,723 


31.400 


37,988 


145 


190 


1986 


75,762 


35,278 


40.144 


160 


200 


1987 


82,090 


39.380 


42.310 


190 


210 


Constant (1982) dollars 1 










Universities 


Other 






Federal 




and 


nonprofit 


Year 


Total 


Government 


Industry 


colleges 


institutions 


1953 


$13,127 


$ 6,758 


$ 6.323 


$ 19 


$ 27 


1960 


30.049 


20,450 


9,525 


35 


39 


1965 


36,934 


25.698 


13.123 


44 


68 


1968 


41,317 


26.949 


14,236 


52 


80 


1967 


42,601 


26,435 


16.029 


56 


81 


1968 


42.965 


26.012 


16.817 


46 


90 


1969 


42.500 


24.367 


17,974 


43 


96 


1970 


40,206 


22.261 


17,818 


31 


95 


1971 


39.003 


21.341 


17,533 


32 


97 


1972 


40.206 


21,722 


16,352 


41 


90 


1973 


40,676 


20,934 


19.776 


66 


99 


1974 


39,854 


19,478 


20.191 


81 


105 


1975 


36.525 


18,775 


19,555 


82 


114 


1976 


39,719 


19,025 


20,489 


84 


122 


1977 


40,696 


19.320 


21,357 


87 


132 


1978 


42,819 


19,707 


22,854 


109 


150 


1979 


44.986 


20.290 


24,432 


109 


156 


1980 


47,273 


20,240 


26,775 


106 


152 


1981 


48,774 


21,034 


27.487 


108 


144 


1982 


50,861 


21.724 


28.867 


120 


150 


1983 


53.715 


23.234 


30.201 


121 


159 


1984 


58,833 


25,544 


33,002 


120 


167 


1985 


62.678 


28,205 


34.171 


130 


171 


1986 


66.363 


30,870 


35.198 


139 


175 


1987 


69527 


33.390 


35,898 


161 


178 



'Bated on GNP implicit pnce deflator 
SOURCE National Science foundation. SRS 
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Table B-12. Development performance by sector 

[Dollars In millions] 



Currant dollars 











Universities 




Other 






Federal 




and 


Associated 


nonprofit 


Year 


Total 


Government 


Industry 


colleges 


FFRDCs 


institutions 


1953 


$ 3,404 


$ 564 


$ 2.753 


$ 15 


$ 44 


$ 28 


i960 


9.306 


971 


8,104 


34 


141 


56 


1965 


13,150 


1739 


10,935 


57 


217 


202 


1966 


14,431 


1.838 


12.061 


84 


196 


232 


196/ 


15,310 


1,934 


12.841 


90 


204 


241 


1968 


18,178 


1 * "2 


13 663 


OA 




*O0 


1969 


16J74 


l]o57 


14^403 


107 


240 


267 


1970 


16.865 


2,175 


14,038 


112 


252 


288 


1971 


17,265 


2,340 


14.315 


112 


246 


252 


1972 


18.664 


2,605 


15.445 


84 


288 


242 


1973 


20 


2,674 


10, /IW 


1 1 A 
1 10 






1974 


2l!397 


2341 


17,900 


133 


363 


360 


1975 


22,742 


2,890 


18,887 


148 


414 


403 


1976 


24,995 


2,890 


21,066 


184 


461 


414 


1977 


27 501 






200 


01 / 


452 


1978 


30493 


3,590 


25,969 


236 


601 


497 


1979 


35,304 


3,936 


29,843 


284 


637 


604 


1980 


40.464 


3,966 


34,730 


343 


760 


665 


1981 


45,783 


4,391 


39,497 


377 


823 


695 


1982 


50,861 


4,947 


43,940 


415 


614 


745 


1983 


55314 


5.672 


47,746 


437 


904 


855 


1984 


63.418 


6,808 


53,967 


475 


1,116 


1.050 


1985 


69,723 


7,889 


56,669 


555 


1,365 


1.225 


1986 


/S.782 


6.375 


64,057 


600 


1,400 


1,350 


1987 


62,090 


9,915 


68,650 


700 


1.500 


1,325 



Constant (1982) dollars 1 











Universities 




Other 






Federal 




and 


Associated 


nonprofit 


Year 


Total 


Government 


Industry 


colleges 


FFROCs 


institutions 


1953 


$13,127 


$2,159 


$10,633 


$ 57 


$ 166 


$ 106 


1960 


30,049 


3.121 


26.184 


109 


453 


181 


1965 


36,934 


5,153 


32,371 


169 


643 


598 


1966 


41,317 


5,291 


34,557 


242 


564 


664 


1967 


42,601 


5.363 


35,729 


250 


568 


671 


1968 


42,965 


5.249 


38.213 


256 


570 


878 


1969 


42,500 


4,737 


36,207 


273 


612 


871 


1970 


40.206 


5.243 


33,400 


2/0 


606 


665 


1971 


39.003 


5.360 


32,256 


257 


563 


568 


1972 


40206 


5 656 


33.222 


182 


625 


521 


1973 


40,676 


5.^31 


33.806 


244 


606 


597 


1974 


39.854 


5.063 


33, J 


255 


09O 


667 


1975 


36.525 


5.024 


31,845 


257 


720 


679 


1976 


39.719 


4,655 


33.401 


264 


743 


656 


1977 


40.896 


4 556 


34,599 


298 


771 


872 


1978 


42.819 


5.006 


35,958 


329 


038 


686 


1979 


44,986 


5.053 


37,963 


365 


618 


769 


1980 


47,273 


4.680 


40,516 


405 


897 


776 


1961 


48.774 


4.711 


42,036 


404 


863 


740 


1982 


50 661 


4.947 


43,940 


415 


614 


745 


1963 


53.715 


5.634 


45,972 


419 


667 


823 


1984 


56.833 


6.293 


50.095 


439 


1.032 


975 


1965 . 


62.676 


7.063 


52,774 


497 


1.240 


1.102 


1986 


66.363 


7,292 


56.166 


522 


1.219 


1.184 


1987 


69.627 


8,393 


56.247 


593 


1.270 


1.124 



1 Based on GNP implicit price deflator 
SOURCE National Science Foundation, SRS 
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Table B-13. Trends In Federal and non-Federal R&D outlays: 
1953 and 1960-87 



[Peccants] 





Federal 


i 






Defense 


Space 


Civilian 


Non- 


Year 


Total 


related 


related 


related 


Federal 


1953 


54% 


48% 


1% 


5% 


46% 


1960 


65 


52 


3 


9 


35 


1961 . . 


65 


50 


6 


9 


35 


1962 . 


64 


48 


7 


9 


36 


1963 - . 


66 


41 


14 


11 


34 


1964 


66 


37 


19 


9 


34 


1965 . . 


65 


33 


21 


11 


35 


1966 


64 


33 


19 


12 


36 


1967 . . 


62 


35 


14 


13 


38 


1968 


61 


35 


13 


13 


39 


1969 .. 


58 


34 


11 


13 


42 


1 970 ... 


57 


33 


10 


14 


43 


1971 


56 


32 


9 


15 


44 


1972 .. ... 


56 


32 


9 


15 


44 


1973 . . 


53 


30 


8 


15 


47 


1974 . 


51 


27 


8 


16 


49 


1975 ... 


51 


26 


8 


17 


49 


1976 


51 


26 


8 


17 


49 


1977 . 


50 


25 


8 


17 


50 


1978 


Kfi 
OU 


OA 


f 


iy 


50 


1979 


49 


23 


7 


19 


51 


1960 


47 


22 


7 


18 


53 


1981 ... 


46 


23 


7 


16 


54 


1982 


46 


25 


7 


14 


54 


1983 , ... 


47 


27 


7 


13 


53 


1984 


46 


28 


6 


12 


54 


1985 


48 


31 


5 


12 


52 


1986 (est.) 


48 


32 


4 


12 


52 


1987 (est.) .... 


49 


33 


4 


12 


51 



NOTE' Because of rounding, (total may not add to 100 
SOURCE National Science Foundation. SRS 



Table B-14. Full-tlme-equlvalent (FTE) scientists and engineers employed in research and development by 

sector: selected years 1 



[In thousands] 



Sector 


1954 


1961 


1965 


1969 


1972 


1975 


1978 


1981 


1982 


1983 


1984 


1985 


1986* 


Total 


237.1 


425.7 


494 6 


553.2 


5153 


527.7 


587 0 


683 7 


702 8 


722 9 


746 3 


772.5 


802.3 


Federal Government 3 

Industry 4 - 9 

Universities and colleges, 
total 


37 7 
1641 

25.0 


51.1 
3120 

424 


61 8 
3484 

53.4 


66.5 
385.6 

683 


61.4 
353.9 

665 


584 
3638 

698 


571 
4142 

76 6 


59.2 
4988 

83.3 


600 
5180 

844 


61 3 
533 3 

855 


6*1 
552 4 

886 


62.9 
570.3 

93.2 


63.3 
595.2 

967 


Scientists and engineers . 
Graduate students* - . . 


203 
4.7 


338 
88 


404 

130 


504 

17.9 


489 

17.6 


51.2 
186 


560 

20.6 


58.9 
24 4 


59.5 
24.9 


60.6 
24 9 


62.5 
261 


65.8 
27.4 


678 
28.9 


University-associated 
FFRDCs, total 


50 


9.1 


11.1 


11.8 


11 7 


12.7 


141 


154 


154 


153 


152 


18.8 


166 


Scientists and engineers . 
Graduate students* 


4.9 

.1 


8.8 

.3 


10.7 
4 


11.1 
5 


11.3 
4 


12.3 
4 


137 
4 


150 

.4 


15.0 
4 


149 
4 


148 
4 


18 2 
4 


16.2 
4 


Other nonprofit 
Institutions 4 


5.3 


11.1 


199 


21 2 


21.8 


230 


250 


270 


270 


27.5 


280 


295 


305 



'Number of MMJme employees plus the FTE of part-tin* employees. Excludes scientists and s ExdudM social scientists 

tMv/Mers employed in Stats and local govemmem agencies. TotaJs rnay t>e unc^ *Numbera of FTE graduate students receiving stipends and engaged <n research and development 

S perosnt bocsuao of inoomplsts data m cottages NOTE The figure* tor the industry sector represent yearty averages. 

'Estimate. SOURCE National Science Foundation. SRS 

HnckJdssl *1t cMNan and military service personnel and managers of research and development 

4 lndudea professional RaD personnel employed at FFRDCs administered by organization m the 

sector. 
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Table B-15. National 
expenditures for performance of 

R&D aa a percent of gross 
national product (GNP) by source 



t©bt 




reoerai 


iMon- 
Federal 


1953 ... 


1 38% 


0 74% 


0 64% 


1954 


1 52 


84 


.67 


1955 


1.52 


.86 


66 




1.95 


1 13 


82 


Itt, 


2.1/ 


135 


61 


1950 


2.34 


1.48 


86 


1959 


2.49 


1 62 


87 


1960 


262 


1 70 


93 


1961 . 


2.66 


1.73 


95 


1962 . . 


2.68 


1.72 


95 


1963 


2.81 


1 85 


96 


1964 


290 


1 93 


97 


1965 


284 


185 


1 00 


1966 ... . 


283 


1.81 


1 02 


1967 


284 


1.76 


1 07 


1968 .. 


2.76 


1.67 


1 08 


1969 


2.66 


1.55 


1 11 


1970 


2 57 


1 47 


1.11 


1971 ... 


2 42 


1.36 


1.06 


1972 


2.35 


1 30 


1 04 


1973 


2.2 


1.21 


1 05 


1974 


2.23 


1 14 


1 09 


1975 


2.20 


1 13 


1.07 


1976 


219 


1.12 


1.07 


1977 


215 


1.08 


1 06 


1978 


214 


1.06 


108 


1979 


2.19 


1 07 


1 12 


1960 


229 


1.06 


1.21 


1981 


2.35 


1 09 


1.?6 


1982 


2.51 


1.15 


1.35 


1983 


2.56 


1.19 


1.37 


1964 


2.59 


1-20 


1 39 


1965 


2.68 


1 28 


1.40 


1986 (est) . .. 


2.71 


1 31 


1.40 


1967 (est) 


2 74 


1.34 


1.40 



SOURCES. NtUinal Science Foundation. SRS, and Depart- 
moot of Commerce 



Table EM6. Full-time equivalent 
R&D scientists and engineers 
and employed civilian labor 
force: selected years 

[In thousands] 



Table B-17. National expenditures for performance of R&D as a 
percent of gross national product (GNP) by country: 1967-86 







West 




United 


United 


Year 


France 


Germany 


Japan 


Kingdom 


States 


1967 ... 


21% 


2.0% 


1 5% 


23% 


2.8% 


1968 ... 


21 


20 


1 6 


23 


28 


1969 . . 


1 9 


1.8 


16 


23 


2.7 


1970. . 


1 a 


21 


1 9 


NA 


26 


1971 . . 


1 9 


22 


1 9 


NA 


24 


1972 .... 


1 9 


22 


1 9 


2.1 


2.3 


1973 


1 8 


21 


1 9 


NA 


2.3 


1974 


1 8 


21 


2.0 


NA 


2.2 


1975 . . 


1 8 


2.2 


20 


22 


2.2 


1976 


1 8 


22 


19 


NA 


2.2 


1977 


1 8 


21 


1 9 


NA 


21 


1978 


1 8 


22 


20 


2.2 


21 


1979 ... 


.8 


24 


21 


NA 


22 


1980 ... 


18 


24 


2.2 


NA 


2.3 


1981 .... 


20 


2.4 


24 


24 


24 


1982 


21 


2.5 


25 


NA 


2.5 


1983 


22 


2.5 


26 


22 


26 


1984 (pre!) 


22 


25 


26 


NA 


26 


1985 (est) . . 


23 


27 


28 


2.2 


27 


1980 (est) . . 


24 


27 


NA 


NA 


27 



NOTE. NA » Not available 

SOURCES National Science Foundation. SRS, and Organisation for Economic Cooperation and Development 



Year 


R&O scientists 
and engineers 


Employed 
civilian labor 
force 


1967 


534.4 


74,372 


1969 


553 2 


77,902 


1971 


524.0 


79,367 


1973 


514 8 


85,064 


1975 


527.7 


85,846 


1977 


561.0 


92.017 


1979 


614.8 


96.824 


1961 


683.7 


100.397 


1963 


722.9 


100.834 


1965 


772.5 


197,150 


1966 (est.) ... 


802.3 


109,597 



SOURCES: National Science Fo»'.d*t>cxi. SRS. and Depart- 
ment or Labor 
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Table B-18. Scientists and engineers 1 engaged in R&D per 10,000 
labor force population by country: 1967-85 





France 


West 
Germany 


Japan 


United 
Kingdom 


United 
States 


1967 . 




25.3 


249 


27.8 


NA 


67 2 


1966 . . 




26.4 


262 


31 1 


20.8 


680 


1 969 




271 


284 


308 


NA 


667 


1970 




27.3 


308 


334 


NA 


641 


1971 




27.9 


334 


37 5 


NA 


607 


1972 




28.2 


356 


381 


304 


580 


1973 . 




285 


371 


42 5 


NA 


56.4 


1974 




28.9 


37 8 


44.9 


NA 


556 


1975 . 




294 


366 


479 


31 1 


553 


1976 . 




299 


392 


484 


NA 


54.8 


1977.. 




30 0 


A 1 O 

41 6 


JQ Q 

4y.y 




*W 7 


1978. 




31 0 


NA 


49.4 


333 


565 


1979 




31 6 


453 


504 


NA 


57 7 


1960.. 




32.4 


NA 


536 


NA 


600 


1961 . 




36.3 


465 


556 


35.8 


620 


1982 




37.9 


470 


571 


NA 


62.P 


1983. 




391 


484 


56.1 


351 


638 


1994 . 




41 2 


49.1 


62.4 


342 


651 


1985.. 




NA 


NA 


63.2 


328 


674 



1 1ncludes H scnnbsts and engineers engaged m RAD on a fulMima-equrvaient bus (except Japan whose drfa include persons 
pnmanly employed to R&D and the United Kingdom whose data include only the government and industry sector*) 
NOTE. NA = Not avarfabie 

SOURCES: National Science Foundation, SRS, U S Department of Labor, and Organisation for Economic Co-operation and 
Development 



Table B-19. Estimated ratio of civilian R&D expenditures 1 to gross 
national product (GNP) for selected countries: 1971-86 







West 




United 


United 


Year 


France 


Germany 


Japan 


Kingdom 


States 


1971 


1 5% 


2.0% 


1.8% 


NA 


1 6% 


1972 


1.5 


21 


1 8 


16 


1 6 


1973 


1 4 


1 9 


1 9 


NA 


1 6 


1974 . . 


1.4 


20 


2.0 


NA 


1 6 


1975 


1 5 


21 


1 9 


1 6 


1.6 


1976 


1 4 


2.C 


1 9 


NA 


1.6 


1977 . 


1 4 


2.0 


1 9 


NA 


1.6 


1978 . 


1 4 


21 


20 


16 


1 6 


1979 . 


1 4 


23 


21 


NA 


1 7 


1980 


1 4 


23 


22 


NA 


1 8 


1961 


1.5 


23 


24 


1 7 


1 8 


1982 


1 6 


24 


25 


NA 


1 9 


1963 


1 7 


24 


26 


1 5 


1 9 


1964 (prel) 


1 8 


24 


26 


NA 


1 8 


1985 (est) . . . 


1 8 


25 


28 


1 5 


1 8 


1986 (est) 


1 9 


26 


NA 


NA 


1 8 



1 National RAD expenditures, excluding government funds for defense 
NOTE NA = Not available 

SOURCES National Science Foundation, SRS. and Organisation for Economic Co-operation and Development 
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TAiLE 0-20. FEDERAL OUIOATIONS "OR RESEARCH AND DEVELOPMENT, OY AGENCY « FISCAL YEARS 1970-07 

(THOUSANDS OF DOLLARS) 



FISCAL YEAR 


1171 


?979 


1900 


1911 


If 12 


ItffJ 


1904 


190*, 


im 




TOTAL. ALL AGENCIES 


25,645,1 37 


20.145.142 


29.050*452 


55.105.924 


54.452.509 


50.711.557 


42.224.045 


40.559.545 


51.412.544 


54.491*429 


PtPT OF AGRIC. TOTAL . 


621 202 


445.025 


407.504 


775.954 


797.274 


047.405 


044.171 


942.979 


920 . 520 


970.045 


FOREST SERVICE 

SCI 0 ED A OWN 1/... 


105,417 
402.9*5 


107.500 
510.595 


111.551 
554.014 


124.055 


112.145 


107.472 


100.559 


115.145 


115517 


125.745 


A OOIC RESEARCH ... 
AGRIC COOPERATIVE 


525.541 
157.424 
32.700 


545.054 

» 72. 557 
57 . 1 52 


551.011 
104.205 
0.900 
















OTHER AGRICULTURE . . 


447.905 


m 

405.129 


• 

759.955 


- 

757.012 


- 

029.054 


- 

015.211 


- 

055*102 


DEFT OF COMMERCE. 


203.6*5 


509.559 


S"\549 


527.925 


553.270 


554.992 


550.224 


590.759 


599.144 


407*590 




NATIONAL OUREAU OF 
STANDARDS 

RATIONAL OCEANIC 0 
ATMOS ADMIN .... 

OTHER COMMERCE 


50.306 

141 .450 
43.909 


47.000 

171.174 
70.505 


74.147 

199.750 
44.452 


02.510 

201.551 
44.054 


00.057 

222.024 
25.415 


95.051 

222.057 
17.924 


95.551 

244.500 
10.595 


100.554 

249.700 
20.457 


100.707 

274.445 
25.714 


100*225 

200,444 
10.911 


DEFT OF DEFENSE. TOTAL 


11.553.430 


12.504.225 


15*901.012 


14.506.449 


20.422.574 


22.992*709 


25*572.070 


29.791*504 


52.957.959 


54.245.952 


ARMY 

NAV* 

air force".;..;!.*.*.; 

DEFENSE AGENCIES . . . 
OTHER DEFENSE 


2.540.927 
3.990.414 
4.262.349 
707.004 
54.040 


2. 740.474 
4*555.042 
4.525.414 
047.505 
29.510 


2.979.907 
4.704.152 
5.211.029 
1.045.904 
57.000 


5*244.159 
5*005.952 
4.949.247 
1.240.240 
41.051 


5.760.409 
5.045.054 
9.557.050 
1.410.154 
41.057 


5.990.005 
4.040.204 
10.012.414 
2.052.500 
41.502 


4.225.552 
7.405.i90 
12.091.445 
1.591,540 
50.545 


4.570.795 
9.127.452 
15.240.917 
2.701.724 
50.450 


4.009.570 
9.450.209 
15.595.790 
4.747.500 
117.102 


4.901*099 
9.505.054 
15.759.750 
5.055.552 
{45.917 


DEFT OF EDUCATION 


123.772 


144.200 


159.572 




127.901 


111.401 


115.702 


124.044 


121.500 


157.910 


DfcrT OF ENERGY 


4.244.027 


4.450.744 


4.755.400 


4.910.225 


4.700.150 


4*554.402 


4.475.570 


4.944*000 


4.400.504 


4.051*544 


DEFT OF HEALTH 0 HUMAN 
SERVICES. TOTAL J/ 


3.903.402 


5. 504.000 


3*7(3*221 


5.927.141 


5.940.745 


4.552.550 


4.050.495 


5.451.054 


5.457.404 


4*542*509 


NAT*L INST OF HEALTH 
OTHER NHS 


2.500.042 
502.420 


2.955.155 
551.747 


5.101.050 
590.591 


5.555.249 
595.092 


5.455.140 
507.597 


5.709.222 
545.500 


4.257.454 
575.257 


4.027*757 
425.299 


5.005.100 
452.504 


5*557*200 
705*509 


DEFT OF HOUSING 1 
iwim new 
UK SMI DEV 


49.723 


47.915 


54.025 


40.100 


20.055 


52.090 


10.254 


10.552 


♦5.504 


10*700 


nttr nc Tuff fitrcatns 
wtrl Or Int INTcRIDk» 


350.974 


405.770 


411.250 


427.105 


501.074 


502.475 


410.077 


591.405 


505.219 


404*741 




oureau of mines 

geological survey .. 
other interior .... 


113.940 
133.454 
111.350 


121.004 

145.571 
159.205 


115.575 
144.559 
151.544 


94.744 
149.777 
140.504 


94.707 
152.540 
155.007 


00.555 
157.004 
154.954 


100.777 
200.001 
95.219 


09.474 
214.904 
04.905 


04.550 
210.420 
02.249 


95*549 
225*109 
04*505 


DEFT OF JUSTICE 


40.919 


42.991 


41.501 


24.527 


24.492 


51.574 


24.520 


55.992 


34,4*0 


41.095 


DEFT OF LA00R 


97.035 


154.977 


150.055 


42.100 


25.410 


19.0.7 


14.259 


19*207 


10.594 


15.049 


DEFT OF STATE 


2.040 


5.140 


2.204 


1.744 


1.549 


1*400 


1.550 


1.402 


1*464 


7*420 


DEFT OF TRANS. TOTAL . 


400.250 


570.009 


541.250 


415.559 


510.005 


5*7,720 


440.555 


420.059 


505.474 


510.090 


FEO AVIATION ADMIN . 
OTHER TRANSPORTATION 


1 10.500 
297.750 


110.500 
259.509 


105.100 
250.150 


120.000 
295.559 


94.500 
215.705 


124.200 
221.520 


244.102 
102.155 


204.500 

142*559 


240.600 

124.074 


171.000 
139.0" 


DEPT OF THE TREASURY . 


9.070 


9.541 


12.055 


11.504 


15.525 


15.505 


15.055 


24*505 


24.011 


25*470 


OTHER AGENCIES 






















ENVIRON'L PROTECTION 
AGENCY 

NAT'L AERONAUTICS 0 
SPACE AOMIN 

NAT'L SCI FOUNDATION . 

NUCLEAR REGULATORY 


504.434 

3.555.240 
740.775 


410.100 

5.570.404 
007.925* 


545.000 

5.254.000 
001.792 


525.700 

5.595.155 
941.544 


555.009 

3. 07/. 059 
975.527 


240.709 

?. 661 ,579 
1.061.990 


241.172 

2.021.900 
1.202.020 


520.415 

5.527.200 
1.545.505 


517.519 

5.419.000 

1.555.555 


529.152 

4.104.400 
1.462.700 


COMMISSION 

VETERANS ADMIN 

ALL OTHER 


155.091 
115.991 
211.491 


140.772 
127.004 
247.955 


102.472 
155.400 
544.744 


219.447 
144.400 
504.159 


220.207 
157.500 
544.751 


207.295 
161.400 
571.670 


190.475 
190.500 
407.120 


149.959 
226. »00 
400,000 


125.705 
104.200 
419.702 


111.605 
209.700 
400.064 



J/ THE SCIENCE ANO EDUCATION AMI N I STMT I ON IMS ESTMLISHEO IN FY 1f77. 

V DEPARTMENT OF EDUCATION DATA SHOWN FOR FISCAL YEAR 1*70 ARE COMPOSED OF DATA FOR THE OFFICE OF EDUCATION. 
eKioITand"meImRE ?HEM^ ,C * TI0,, ' *"° ™ E *" IST * ,IT WW* F «» tBUCATION OF THE DEPARTMENT OF HEALTH. 

y ARE h!h*.^TS 0 N,K " SHOMH FOR PRIOR YEARS 

SOURCE* NATIONAL SCIENCE FOUNDATION. SRS 
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Table B-21. Federal R&D funding by budget function: fiscal years 1978-87 

[Dollars in millions] 





Actual 


Estimate 


Function 


1978 


1979 


1980 


1981 


1982 


1983 


1984 


1965 


1986 


1987 


Tocal 


$25,976 


$28,208 


$29,739 


$33,735 


$36,115 


$38,768 


$44,214 


$49,887 


$53,192 


$58,148 


iwnrai omii 

Some* njaaarch and tachnotogy 
Ganaral adanca 

Natural raaourcaa and anvtonmant . 

Tranaportalion 

Aflrigtara, .^. t ._. 

Education, training, amptoymant and social 
oorvfoao 

Acsrv^ivaaon or juaaca 

Community and tajgionaJ davatoptnant . 


12.899 
2.966 
2.939 
1.050 
3 134 
'904 
768 
501 
57 

345 
111 
77 
44 
92 
67 
20 


13.791 
3,401 
3.136 
1.119 
3 461 
1.010 
798 
552 
117 

123 
93 
47 

127 
57 
23 


14.946 
3.694 
2.738 
1.233 
3,603 
999 
887 
585 
125 

469 
126 
101 
45 
119 
47 
22 


18.413 
3,871 
3,111 
1.340 
3.501 
1,061 
869 
659 
160 

298 
143 
106 
34 
104 
43 
22 


22.070 
3.869 
2.584 
1.359 
3 012 
965 
791 
693 
165 

228 
139 
104 
31 
63 
32 
10 


24.936 
4.298 
2,134 
1.502 
2,570 
952 
876 
745 
177 

189 
157 
107 
37 
44 
32 
6 


29.287 
4.779 
2.300 
1.676 
2,581 
963 
1.040 
762 
192 

200 
218 
110 
24 
46 
26 
8 


33,698 
5416 
2.725 
1.662 
2.389 
1.059 
1.030 
£36 
210 

220 
193 
114 
47 
50 
21 
17 


36.926 
5.565 
2,894 
1.873 
2.286 
1,062 
917 
815 
C11 

248 
183 
111 
41 
32 
14 
14 


40.260 
6.608 
3.344 
2.041 
2.156 
1.083 
889 
865 
217 

253 
215 
112 
42 
29 
22 
15 



NOTE: Data for 1978-86 ant ahowr, m actual budget authority Data tor 1987 are aabmatas basad on tha FY 1988 budget 
SOURCE: National Sdanca Foundation, SRS 



TAILC 1-22. FEDERAL OIL I OAT 10 MS FOR 8ASIC RESEARCH 8Y AGENCY 1 FISCAL YEARS 1978-87 

(THOUSANDS OF DOLLARS) 



MERCY AND SUBDIVISION 

TOTAL * ALL AGENCIES . 
DEFT OF AGRICULTURE 

DEFT Of COMMERCE 

•EFT Of DEFENSE* TOTAL 



1978 



ARMY 

NAVY 

AIR .ORCE 

DEFENSE AGENCIES 
OTHER DEFENSE . . . 



DEFT Or EDUCATION 1/.. 

DEFT Or ENERGY 

DEFT OF HEALTH 8 HUNAN 
SERVICES* TOTAL 2/ 

NAT' I INST OF HEALTH 
OTHER HHS 



DEFT Or THE INTERIOR . 
DEFT Or TRANSPORTATION 
OTHER AGENCIES 

CNVIRON'L PROTECTION 
AGENCY 

NATIONAL AERONAUTICS A 
SPACE ADMIN 

MAT* L SCI FOUNDATION . 

NUCLEAR REGULATORY 

COMMISSION 

SMITHSONIAN INST 

VETfRANS ADMIN 

ALL OTHER 



5*498*404 

242*704 

11*88* 

418*418 

104*873 
172*088 
95*100 
59,149 

18*274 
448*534 

1*274*043 

1*181*894 
92*949 

45*874 



4*616 



479*729 
478*646 



34*894 
8*891 

27*349 



1979 



4*192*445 
254*426 
11*960 

471*527 

115*840 
192*122 
105*025 
59*340 

26*547 
442*948 

1*574*611 

1*443*703 
112*308 

72*522 



16*160 

512*847 
733*255 



34*901 
9*573 
18*124 



1980 



4*474*154 

275*456 

15*916 

548**41 

132*196 
214*900 
108*206 
85*651 

17*583 
523*134 

1*742*448 

1*442*341 
120*327 

71*434 



13*400 

559*113 
815*244 



41*064 
14*300 
23*949 



1981 



5*641*295 
314*128 
14*264 
464*285 

148*689 

258*000 
125*600 
92*594 

26*574 
584*548 

1*906*584 

1*744*788 
155*594 

86*445 

1*210 



10*500 

551*122 
894*549 



44*841 
15*000 
19*455 



1982 



5*481*465 

556*755 

14*647 

484*484 

187*442 
280*560 
145*860 

72*922 

14*199 
442*211 

2*144*494 

2*020*450 
124*044 

74*454 

1*000 



52*467 



555*755 
914*078 



52*557 
12*960 
18*984 



1985 



4*246*151 

342*619 

19*221 

785*420 

268*526 
565*400 
144*200 
167*760 

14*182 
747*718 

2*475*466 

2*515*024 
142*574 

165*655 

900 



22*217 

417*855 
999*134 



55*940 
14*100 

25*592 



1984 



7*647*559 

592*449 

26*415 

847*857 

222*090 
515*745 
192*559 
117*445 

12*221 
850*452 

2*814*525 

2*424*774 
189*751 

125*921 

5*481 



29*425 

754*500 
1*152*540 



45*415 
15*800 
25*782 



1985 



7*818*482 
445*388 

25*227 

841*407 

240*755 
545*118 
198*298 
79*244 

14*442 
942*592 

5*252*547 

5*616*604 

214*545 

158*274 
1*045 



38*454 

750*960 

1*241*807 



71*045 
15*400 
21*751 



1984 



HfflffiHE 



8*155*674 

452*857 

24*525 

923*915 

248*450 
557*247 
214*485 
121*715 

4*522 
959*448 

5*538*747 

5*118*406 
220*147 

152*984 

468 



38*489 

914*780 

1*275*221 



_L 



45*275 
14*800 
24*747 



V DEPARTMENT OF EDUCATION DATA SMOHN FOR 1978 ARE COMPOSED OF DATA FOR THE OFFICE OF EDUCATION* THE NATIONAL INSTITUTE 
* OF EDUCATION* AND THE ASSISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF HEALTH* EDUCATION* AND HEIFARE (HEM) 

2/ THE DEPARTMENT OF HEALTH AND HUMAN SERVICES MAS ESTABLISHED IN FY 1979; DATA SHOWN FOR PRIOR YEARS ARE 
HEM AMOUNTS MINUS EDUCATION PROGRAMS. 

SOURCE* NATIONAL SCIENCE FOUNDATION* SRS 
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TABU 0-23. FEDERAL OOLIOAT'ONS FOR APPLIED RESEARCH IY AGENCY' FISCAL YEARS 1970-07 

(THOUSANDS OF DOLLARS) 



AGENCY AND SUBDIVISION 



If 71 


1979 


1900 


1901 


















EST2HA1ES 


1902 


1905 




190* 




1905 




1904 


1907 


5,9ft, 15* 


4 


,5*2,5*0 


4,925,222 


7 


,171**05 


7,5*0,50? 


7,995,39* 


7 


,911, *1* 


0 


,51*, 759 


0 


,5*9,125 


0 


,990,951 


351, 71 t 




575, 500 




501 ,705 




*Z4,SM 


*55,700 


*55,539 




**2,250 




*45,552 




*43,5*9 




*90,401 


100*949 




207,550 




250,525 




255,171 


259,100 


245,420 




274, 000 




500,952 




512,954 




529,004 


1**12*4*0 


1 


,5*2,571 


1 


,721**20 


1 


,994,415 


2,244,157 


2,*57,029 


2 


,200,47* 


2 


,504,074 


2 


,505,5*0 


2 


,555,041 


395,737 
35*, 279 
353,4-5 
392, 537 
7,590 




555,570 
575,195 
507,220 
**4,500 




5*7,045 
594,200 
*29,100 
5*9,045 




500,544 
*40,000 
*91,500 
454 #7*9 


*51,541 
*90,*00 
*00,100 
020,074 


*05,291 
521,400 
52*, 200 
905,950 




*04,492 
**9,590 
5*7,739 
714,4*5 




502,451 
**0,222 
550.555 
757,440 




570,050 
**7,075 
5*2, *7* 
75*, 941 




415,429 
*19,402 
50*,*09 
794,1*1 


50,947 




72,025 




49,992 




55,212 


54,240 


41,005 




40,400 




77,245 




91,5-7 




102,5*0 


441 , 7f 9 




440,070 




75*, 190 




027,245 


1 ,055,077 




1 




■ 




1 


AAA £Ct 


1 


07 50 


1,*17,*11 


1 


,*39,450 


1 


,570,109 


1 


,591,037 


1,*40,090 


1*5*5***4 


1 


,451**90 


1 


,795,707 


1 


,050,791 


2 


>140,2*9 


1,f51,502 
545, f Of 


1 


,044, *00 
575,250 


t 


,1*5,129 
*2*,900 


1 


,101,521 
*10,554 


1,105,002 
557,000 


1,145,179 
500,247 


1 


,245,4*5 
545,055 


1 


,*10,115 
305.47* 


1 


,*49,0O0 
501,791 


1 


»49*,9*4 
*45,505 


217,414 




244,9*4 




202-012 




209,17* 


275,004 


25*, 475 




25*, 505 




250,970 




25*, 924 




2**, 037 


44,500 




44,905 




02***5 




07,379 


45,405 


71,494 




7**211 




70,145 




47,415 




75,*00 


2*4,440 




2*0,900 




251,500 




207,000 


210,492 


152,500 




1*2,554 




175.99* 




179,292 




171,202 


045, *50 
45,*42 




950,509 
44,770 


1 


,050,551 
50,**1 




074,054 
50,095 


071,*07 
57,007 


927,717 
42,05* 




95*, 700 
70,*00 


1 


,052.700 
05,774 


1 


,152,560 
70,11* 


1i 


*10,400 

0*,571 


155,001 




1*0,772 




102,472 




219,447 


220,207 


207,295 




*" l ,475 




1*9,959 




125,755 




111,405 


90,509 

145,59* 




101,059 
194,751 




105,400 
105,19* 




m*;io 

211,010 


110,100 
190,2*0 


152,000 

225,779| 




154,100 
23*, 97* 




•95,700 
252,59* 




155,100 
255,597 




175.000 
250.005 



TOTAL, ALL AGENCIES 
DEFT OF AGRICULTURE . . 

•EFT OF COMMERCE 

DEP1 OF DEFENSE, TOTAL 



ARMY 

NAVY 

Alt FORCE 

DEFENSE AGENCIES 
OTHER DEFENSE . . . 



DEFT OF EDUCATION %/ . 

DEFT OF ENERGY 

DE*T OF HEALTH 0 HUMAN 
SERVICES, TOTAL 2/ 

NAT'L INST OF HEALTH 
OTHER NHS 

DEFT OF THE IIITERIOt . 

DEFT OF TRANSPORTATION 

OTHER AGENCIES 

ENVIRON* I PROTECTION 
AGENCY 

NATIONAL AERONAUTICS 0 
SPACE ADMIN 

NAT'L SCI FOUNDATION . 

NUCLEAR REGULATORY 

COMMISSION 

SMITHSONIAN INST 

VETERANS AOMIN 

ALL OTHER 



A/ IPSESfSL 0 * HHCATIOH WTA SHOMN FOR 1970 ARE COMPOSED OF DATA FOR THE OFFICE OF EDUCATION. THE NATIONAL INSTITUTE 
OF EDUCATION, AND THE ASSISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF HcALTH, EDUCATION, AND MELFARE (HEM) . 

V l£l ^iI?.M°.!S!KS-5 C * VICCS HA$ «TA0LISHED " ™ 19791 data shomn for prior YEARS h*E 

HEM AMOUNTS MINUS EDUCATION PROGRAMS. 



SOURCE* NATIONAL SCIENCE FOUNDATION, SOS 



ERLC 
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TABLE 1-24. FEDERAL OBLIGATIONS FOR DEVELOPMENT BY AGENCY' FISCAL YEARS 1974-47 

(THOUSANDS OF OOLLARS) 



AOcNCY AND SUtOlVlSION 


1974 




1940 




1982 


1985 










1979 


1941 


1984 


1985 


1984 


1987 


TOTAL* ALL AGENCIES 


14,254,379 


17,410,157 


14,255,054 


20,891,144 


25,410,404 


24,458,012 


27,246,092 


52,224,144 


54,910,145 


38,679,440 


KPT OF AGRICULTURE . . 


24,794 


51 ,105 


50,151 


52,974 


50,811 


50,047 


51 ,284 


52,059 


52,122 


55,549 


KPT OF COMMERCE 


90,490 
9 #729, 540 


49,901 

10,492,127 


44,114 

11,719,245 


74,550 
15,907,749 


40,225 
17,449,755 


50,151 
19,770,140 


41 ,525 
22,524,559 


74, 580 
24,425,221 


59,707 
29,710,476 


54,4*4 


DEPT OF DEFENSE, TOTAL 


ARMY 

NAVY 

AIR FORCE 

DEFENSE AGENCIES ... 
OTHER DEFENSE 


2,159,117 
5,472,099 
5,415,604 
274,200 
24,540 

74,529 


2,520,044 
5,747,727 
4,055,565 
541,665 
29,510 


2,500,752 
4,095,052 
4,473,729 
411,470 
37,440 


2,707,704 
4 t 507,992 
4,551 ,947 
499,095 
41,051 


5,121,244 
5,046,554 
8,725,958 
717,156 
41 #057 

57,514 


5,504,474 
5,241,204 
10,124,214 
1,058,442 
41 #582 

55,414 


3,514,750 
4,440,227 
11,551,547 
557,252 
58,545 

54,801 


3# 747, 409 
8 , 554,180 
12, 524.T44 
\ ,944,810 
50,454 

52,941 


5,982,082 
8,845,947 
12,854,855 
5,910,712 
1 1 7 # 1 02 

25,449 


4,140,252 
•,741 , H*U 
15,050,144 
£ oti not 

145,917 
50,047 


DEFT OF EDUr«iION J/.. 


72,494 


51 #797 


51 ,074 


DEFT OF E'fERGY 


3,142,584 


5,506,920 


5#474,542 


5#504,420 


5,012,070 


2, 575,555 


2,444,449 


2,824,971 


2,447,985 


700,441 


DEFT OF HEA1TH I HUMAN 
SERVICES, TOTAL 2/ 


592,004 


449,211 


447 #444 


454,900 


555,141 


551,484 


544,470 


422,702 


448 #044 


521,224 


HAT* I INST OF HEALTH 
OTHER HHS 


544,246 
45,742 


425,022 
44,149 


394,560 
55,044 


544,940 
49,960 


508,494 
24,465 


511,017 
20,447 


547,019 
17,651 


599,620 
25,082 


417,500 
50,544 


477,919 
45,505 


XFT OF THE INTERIOR . 


75,442 


44,510 


56,412 


57,248 


29,414 


24,765 


50,455 


22,455 


17,307 


19,850 


DEFT OF TRANSPORTATION 


541,750 


505,104 


274,745 


524,950 


24 5 #598 


275,152 


570,445 


557 #4 55 


31 7 #251 


254,419 


OTHER AGENCIES 






















CNVIRON'L PROTECTION 
AGENCY 


151,944 

1,944,095 

5,275 

14,591 
224,455 


151,100 

2,i;7,144 
7,900 

15,442 
254,751 


99,900 


107,400 

2,185,997 
4,100 

14,700 
180,842 


91,710 
1,470,719 

14,500 
192,949 


44,112 
1,114,759 

15,500 
144,755 


89,211 
1,112,700 

18,400 
159,177 


105,785 
1,545,400 

17,500 
148,719 


99 #554 
1 #550,800 

14,300 
144 #944 


119,511 
1,705,200 

20,400 
191,250 


NATIONAL AERONAUTICS I 
SPACE AOMIN 

NAT* I SCI FOUNDATION . 

NUCLEAR REGULATORY 

COMMISSION 

SMITHSONIAN INST 

VETERANS AOMIN 

ALL OTHER 


1,424,444 
4,105 

15,500 
554,595 



\f DEPARTMENT OF EDUCATION DATA SHOWN FOR 1978 ARE COMPOSED OF DATA FOR THE OFFICE OF EDUCATION. THE NATIONAL INSTITUTE 
OF EDUCATION, AND THE ASSISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF HEALTH, EDUCATION, AND MELFARE <Ht*4>. 



2' THE DEPARTMENT OF HEALTH AND HUMAN SERVICES MAS ESTABLISHED IN FY 1979# DATA SHOWN FOR PRIOR YEARS ARE 
HEM AMOUNTS MINUS EDUCATION PROGRAMS. 

SOURCE 1 NATIONAL SCIENCE FOUNDATION, SRS 



2f 

ERIC 



63 



Table B-25. Funds fo* industrial R&D performance by industry: 1974-85 

[Dollars In millions] 



Industry and tut of company 



Total 

Ototributkm by Industry 

"-ood and kmdrad products 
Textiles and apparat 
Lumbar, wood products, and fumrture 
Papc and afced products 
Chemiu-u* and aaJad products 

industrial »>ernicels 
Drugs and medcmes 
Othar chemicals 

Petroleum reftw miatad indus- 
tries 

.Muoarpnducta . . 

day and glass products 
FTimary nutate . . . 

r-errous mataJa ar1 products 
Nontarroua matM and products 

Fabncatad mstal products 
Machinery 

Office, computing, and accounting 

machines . . 
Othar machnery. except electrical 

Electrical equpmerri . . . 

Radio and TV recemng equipment 
Commumcaaon equpnent 
Elactromc componants . 
Othar ata ctn c a l equymem 

Motor vehicles and mew vehicles 



Othar transportation tqupment 

Aircraft and missilss 

ProteaionaJ and soentrfic instruments 

Soantifc and mtchancal maasunng 

ratrurnents 

Optical, surge* photographic and 

othar instruments . . 

Othar manufacturing industnas 
Nonmariufacturing industries 



SrCcode 



20 
22.23 
24.25 
26 
28 



1974 



S22.887 



281-82.286 
283 

284-85.287-89 



331-32.3398-99 
333*36 



34 



357 

51-56.356-59 



36 



365 
366 
367 
361-64.369 



371 

373-75.379 
372,376 
38 



381-62 
38347 



21 ,27.31 ,39 
07-17.41-67.737 
739.807.891 



296 
69 
84 

237 
2.450 



1.299 
807 
344 



622 
469 
217 
356 



181 

177 



313 
2.965 



2.103 
( 2 ) 



5.011 



51 
2.424 
489 
2.047 



2,389 
87 

5.278 
1.075 



221 
854 



177 
766 



1975 



$24,187 



335 
70 



249 

: 727 



1.391 
961 
354 



693 
467 
2*3 
4*3 



215 
228 



324 
3.198 



2.220 
(2) 



5.105 



50 
2.385 
549 

2.121 



2.340 
90 

5.713 
1.173 



266 
907 



205 
735 



1976 



$26,997 



355 
82 
107 
313 
3,017 



1.524 
1.091 
401 



767 
502 
263 
506 



256 
250 



356 
3.487 



2.402 



5.636 



52 
2,511 
691 
2,382 



2,778 
94 
6.339 
1331 



325 
1.007 



217 
845 



1977 



$29,825 



415 

63 
123 
333 
3,202 



1.668 
1.117 
417 



918 
491 

287 
536 



1978 



1979 



$33,304 



472 
69 

126 
387 
3.560 



1.798 
1.308 
474 



284 

254 



386 
3380 



2.655 
1,225 



5^66 



96 

2.^25 
.70 
2295 



3358 
120 
7.033 
1.571 



452 

1.119 



243 
958 



1.060 
493 
324 
560 



314 
246 



384 

4^83 



2.883 
1.400 



6.507 



130 
2.999 

902 
2.476 



3.879 
131 
7 536 
1.993 



670 
1328 



1 229 



$36,226 



5£i 
101 
139 
445 
4.036 



1980 



$44,505 



1.962 
1.517 
559 



1.262 
577 
356 
634 



375 
259 



455 
4.825 



3214 
1311 



7324 



245 

3.635 
1.169 
2,775 



4.509 
159 
8.041 

2.505 



950 

1.555 



288 

1.540 



620 
115 
148 
495 
4,636 



1981 



$51,810 



2.197 
1.777 
662 



1.552 
656 
406 
728 



443 

285 



550 
5.901 



3.962 
1.939 



9,175 



556 
4.024 
1.547 
3.048 



4.955 
162 
9.198 
3.029 



1.352 
1.677 



364 

1315 



V) 
161 

5.625 



2.802 
V) 
P) 



V) 
P) 

P) 

878 



624 
6.818 



10329 



P) 
4.756 

1.573 
P) 



4306 

P) 
11.968 
3.6i 4 



P) 

P) 



P) 
1.906 



1982 



$57,996 



P) 
P) 
'62 
626 
6.659 



3.301 
P) 
P) 



P) 
P) 
P) 

1.000 



568 

7.835 



P) 
P) 



11.642 



P) 
5,750 
1.661 

P) 



1983 



$63,403 



P) 
P) 
169 
P) 
7293 



3.411 
P) 
P) 



P) 

V) 
P) 
1,115 



604 
8386 



13.950 



P) 
7.112 
1354 

P) 



4.807 5.337 
01 

13.658 13.853 
43 9 4.444 



P) 
P) 



P) 
2.005 



P) 
P) 



P) 
2.189 



1984 



$71,470 



P) 

P) 
181 
0) 
8.028 



3.512 
P) 
P) 



P) 
357 



716 
9.667 



15.694 



P) 
8319 
2.441 

P) 



6390 
P) 
16.033 
4340 



P) 
P> 



P) 
2.565 



$78208 



P) 
P) 
172 
P) 
8.667 



3315 
3,548 
1204 



P) 
1,147 
P> 
P) 



P) 
426 



624 

10370 



P) 
P) 



17,080 



P) 
9.019 
2.779 

P) 



7.058 
P) 
17,619 
5.430 



P) 
P) 



p) 

2351 



'Not s epa ra tely avertable but included in total 
2 Data not tabulated at ths level pnor to 1 977 
SOURCE National Scarce Foundation. SRS 
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Table B-26. Federal funds for industrial R&D performance by industry: 1974-85 

[Dollars in millions] 



Industry and sua of company 


SIC coda 


1974 


1975 


1976 


1977 


1978 


1979 


1980 


1981 


1982 


1983 


1964 


1965 


Tow 




$6,220 


$8,605 


S9.561 


$10,485 


$11,189 


$12,516 


$14,029 


$16,382 


$18,483 


$20,542 


*23.162 


$26,484 


Distribution by Industry 




























Food and Jondrad products . 


20 


1 


(') 




P) 


n 


P) 


V) 


i 1 ) 


V) 


V) 


P) 


P) 


taxnaa ana apparai ... 


22.23 


I 1 ) 


(') 


I 1 ) 


V) 




V) 


I 1 ) 


0) 


0) 


0) 


P) 


P) 


Lumbar, wood products, and furorturs 


24,25 


/it 


(» 


o 


g 


o 


g 


I 1 ) 


u 


0 


u 


0 


U 


Papar and affiad products 


26 


0) 


(') 


(') 




0) 


(1) 


(i) 


(i) 


0 


(i) 


M) 


(i) 


ChamicaJs and aNad products 


28 


214 


236 


266 


295 


330 


346 


372 


421 


434 


446 


232 


315 


nouamoi cnarmcaw 


281-82286 


194 


216 


249 


261 


325 


345 


341 


409 


423 


440 


223 


298 


Oropjs and madcmas 


283 


(i) 


(i) 


(i) 


(i) 


(i) 


Ml 


Ml 


l| 


Ml 


Ml 


Ml 

IV 


3 


f>Mi ■ ■ it. . mi | i i 

uvwr cnarmcaM 


284-65^87-09 


0) 


(') 


(') 


(') 


0) 


(') 


(') 


(i) 


(1) 


M) 


P) 


15 


Pssotaum rafining and faiatad indus- 




























Haas 


29 


20 


0) 


o2 


76 


121 


153 


151 


V) 


0) 


0) 


P) 


0) 


IW)bar products . . . . . . 


30 


0) 


(') 


J 1 ) 


0) 


(V 


(') 


(') 


0) 


0) 


P) 


P) 


313 


Stons, clay, J glass products . 


32 


14 


(') 


0) 


(') 


I 1 ) 


0) 


0) 


0) 


0) 


<v 


P) 


P/ 




33 


6 


21 


26 


44 


63 


95 


135 


176 


279 


392 


P) 


P) 


Farrous matals and products 


331-32,3396-99 


0) 


3 


4 


23 


43 


70 


105 


V) 


(v 


0) 


P) 


P) 




333-36 


0) 


17 


22 


21 


20 


25 


30 


0) 


0) 


0) 


32 


41 


Fabrtcatad mattt products . 




14 


27 


36 


44 


36 


41 


49 


F0 


58 


62 


61 


41 


Machinaiy 


35 


511 


509 


532 


477 


382 


335 


647 


694 


857 


1,131 


1216 


1,536 


OAoa, compute ^ accounting 






























357 


(2) 


486 


503 


435 


327 


256 


(i) 


Ml 


(il 
i i 


(D 


(il 


(ii 


Ottiar machinary, axcapt atactncal . . 


351-56.358-59 


(2) 


(2) 


(2) 


42 


55 


79 


(i) 


i"i 


(il 


Ml 


mi 

IV 


\ ) 


BactricsJ aquaxnant 


36 


2.307 


23)7 


2.555 


2.64* 


2,766 


3.309 


3,744 


3.920 


4,593 


5286 


5956 


6,887 


Radn and TV rsostvmg aquvxnant 




0) 


0) 


0 


11 


28 


53 


210 


V) 


0) 


0) 


P) 


P) 


Communication aojuproant , . 


366 


1,137 


1,057 


1,093 


1,166 


1236 


1.586 


1.65/ 


1,783 


2.162 


2.572 


3,114 


3,608 




367 


184 


CI 


(') 


V) 


0) 


(') 


362 


361 


391 


346 


452 


520 


Ottar stadricsJ aojuajwnant . . . . 


361-64,389 


0) 


0) 


V) 


0) 


(') 


I 1 ) 


1.495 


0) 


0) 


P) 


P) 


P) 


Motor vstnc*"! and motor vatadaa 


371 


288 


JIB 


383 


471 


498 


729 


655 


587 


477 


566 


677 


978 


Otfw transportation sojuipmant . 


373-75,379 


47 


V) 


(') 


(') 


0) 


(') 


(') 


(') 


0) 


P) 


0) 


(i) 


Aircraft and rHaaiss 


372.378 


4.000 


4.428 


4.921 


5.486 


5.713 


5.840 


6.628 


6,528 


9,776 


10.405 


12228 


13,421 


Professional and soanoKc mstrumants 


38 


187 


172 


163 


221 


330 


493 


573 


637 


623 


639 


660 


707 


Sosntisc and msohamcaJ measuring 






























301-82 


10 


15 


15 


47 


110 


203 


350 


V) 


0) 


P) 


P) 


0) 


Optical, surgicat, photographic and 


















otitar inatrumants 


383-87 


157 


157 


148 


174 


220 


290 


223 


0) 


0) 


0) 


p> 


(i) 


Otiiar manufacturing mduatnas ... 


21,27,31,39 


0) 


7 


5 


39 


0 


0 


25 


0) 


0) 


(V 


P> 


0) 


Nonmnaufacturing industnaa . . - 


07-17,41-87,737 


















739.807,891 


463 


310 


375 


417 


527 


881 


779 


658 


904 


1.022 


1215 


1.485 



'Not a apar s ss> | avaaabJa but inducted m total 
2 Data not tabutotod at this laval prior to 1977 
SOURCE: Nabonaf Soanca Founoauon. SRS 
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Table B-27. Company funds for Industrial R&D performance by industry: 1974-85 

[Dollars in millions] 



Industry and sua of company 


SIC coda 


1974 


1975 


1976 


1977 


1978 


1979 


1980 


1981 


1962 


1983 


1964 


1965 


Total . 




$14,667 


$15,582 


$17,436 


$19,340 


$22,115 


$25,708 


$30,476 


$35,428 


$39,512 


$42,66, 


$46,308 


$51,724 


Distribution by industry 




























Food and tondrad products 


20 


297 


P) 


( 1 ) 


P) 


P) 


P) 


P) 


636 


762 


766 


1.001 3 


1.042 3 




22,23 


P) 


P) 


( 1 ) 


P) 


P) 


P) 


P) 


116 


124 


125 


139 


1«C 


umib^m , www |hmjuu>, ano TurnfiuiB 


94 9fi 


P) 


88 


106 


123 


126 


139 


148 


161 


162 


169 


181 


172 


Papar Md attad products . 


26 


(i) 


(i) 


(i) 




(i) 




495 


566 


626 


674 


802 


859 


Cnsrwcals and aftad products 


28 


2,236 


2.490 


2,751 


2.907 


3,250 


3,692 


4,264 


5,205 


6.226 


6.845 


7.797 


8,352 


Industrial chcmcato . 


281-82.286 


1,105 


1,173 


1,275 


1.367 


1.473 


1,617 


1356 


2.393 


2.679 


2,970 


zm 


3.616 


Drugs and madicinas 


283 


HI 


I'J 


Ml 






I'J 


l,f DO 


2,064 


2,490 


2,937 


3,361 


3,545 


Ofhar charmcatt 


284-85,287-69 


(') 


P) 


( 1 ) 


P) 


(1) 


(i) 


653 


747 


856 


938 


1,126 


1,189 


Patrolaum rafintng and ratatad indus- 




























tnaa . 


29 


603 


P) 


715 


842 


939 


1,109 


1,401 


1.780 


1.981 


2,030 


2,177 


2.106 


Rubbar products . . 


30 


( 1 ) 


P) 


P) 


P) 


P) 


( 1 ) 


P) 


596 


665 


743 


864 


0-4 


Stona, day. and glass products 


32 


203 


P) 


P) 


P) 


P) 


0) 


363 


411 


414 




476 


} 


Primary matals . ... 


33 


350 


422 


481 


494 


49/ 


539 


594 


702 


721 


722 


715 


7a8 


Farroua matals and products 


331-32,3396-99 


P) 


211 


252 


261 


271 


305 


338 


415 


436 


419 


389 


371 


Nonfarrous matals and products . 


333-36 


P) 


211 


229 


233 


227 


234 


256 


287 


285 


303 


326 


387 


Ft )ncatad matal products 


34 


299 


297 


322 


342 


348 


414 


501 


545 


510 


542 


654 


582 


Machmary 


35 


2,473 


2,687 


2.955 


3.403 


3.901 


4,490 


5,254 


C.124 


6.977 


7,254 


6.452 


9^34 


Offica, computing, and accounting 




























Othar machmary, ancapl aJactncal 


357 


Hi 


1,734 


1 893 


2 220 


2 556 


2958 


3 436 


1 MAT 


A 799 


D,10Z 


A t 

6,171 


7,122 


358-59 






I'J 


1 183 


1 345 


1 532 


i ma 

1,010 


9 977 


9 9KK 


2,072 


2,281 


2,212 


ElactncaJ ao^iprnant . . . 


36 


2,704 


2,798 


3,081 


3.238 


3,741 


4,515 


5.4T* 


6,409 


7,048 


6,664 


9,738 


10,194 


Radio and TV raosfving aqusxnent 


365 


P) 


( 1 ) 


52 


85 


102 


192 


346 


358 


396 


388 


474 


501 


Communication aojuipmant 


366 


1.287 


1,328 


1,416 


1,559 


1,763 


2,049 


2.367 


2.975 


3.568 


4.540 


5,205 


5.413 


Elactronc componants 


367 


306 


P) 


P) 


P) 


P) 


P) 


1.165 


1,212 


1,269 


1,618 


1,969 


2459 


Othar aiartncal ao^apmant 


361-64,369 


P) 


P) 


P> 


P> 


P) 


P) 


1.553 


1.864 


1.613 


2,116 


2.070 


2.020 


Motor vthdas and motor vehictas 




























sqiMpmsnt 


371 


2,101 


2.022 


2,395 


2,887 


3.381 


3.780 


4,300 


4,219 


4429 


4,771 


5.413 


6,080 


Othar tranaportabon aqupmam 


373-75,379 


40 


43 


P) 


P) 


P) 


(i) 


88 


80 


96 


160 


152 


138 


Aircraft and rrSaasss 


372,376 


1,279 


1,285 


1.416 


1.547 


1.623 


2.201 


2.570 


3.440 


3.862 


3448 


3304 


4.196 


Protasaional and aoanWc mstrumanta 


38 


906 


1,001 


1.166 


1.350 


1,668 


2.012 


2.456 


2.978 


3.396 


3305 


4,180 


4,724 ' 


SdanMc and mschancal maasurmg 






























361-62 


211 


251 


309 


405 


560 


747 


1.001 


135 


1.433 


1.773 


1341 


2.159 


Optical, surgical, pholograprac and 




















cthar mstrumants 


383-67 


697 


750 


859 


945 


1,106 


1,265 


1,454 


1,743 


1.963 


2.032 


2.239 


2364 


0»iar manufacturing mdustnas 


21.27.31,39 


P> 


198 


212 


204 


266 


268 


339 


411 


493 


520 


373 


350 


Ncnmanutactunng mdustnas . . . 


07-17,41-67,737, 




























739,807,891 


305 


425 


471 


541 


702 


859 


1,037 


1,048 


1.101 


1,167 


1.370 


1.366 



1 Not ispa r atsi y avaSabfa but mcludad in total 
2 Data not taLulatad at this lave' pnor to 1977 
3 mdudaa tobacco products," SIC 21 
SOURCE. National Scianca Foundatcn, SRS 
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Table B-28. R&O funds as a percent of net sales In R&D-performing manufacturing companies 

by industry: 1974-85 



Industry and size of company 


SIC code 


1974 


1975 


1976 


1977 


1978 


1979 


1980 


1981 


1982 


1983 


1984 


1985 


Total 




3 1% 


3 1% 


3 1% 


29% 


2 9% 




3 0% 


3 1% 


3 8% 


39% 


3 8% 


4 2% 


Distribution by industry 




























"ood and kmjnjd products 
textiles and apparel 
Lumbar, wood prooucts, and furniture 
Paper and aittad products 
CtiemceJs and aided products 


20 
22,23 
24,25 
26 
28 


4 
4 

6 
6 

35 


4 
4 

7 
9 
37 


4 
4 

7 
1 0 
37 


4 
4 

8 
9 
36 


4 
4 

7 
9 
36 


4 
4 

7 
1 0 
35 


4 
4 

8 

1 0 
36 


(il 
\ t 

V) 

6 

V) 
36 


Ml 

V) 
9 
12 
43 


ft) 

(') 
8 
V) 
44 


Ml 
0) 

7 

(') 
46 


Ml 
X 1 ) 

V) 
6 

0) 
46 


Industrial chemicals 
Drugs and medians* 
Other chanscals 


281-62,286 
283 

284-85,287-69 


33 
63 
1 6 


36 
34 
1 7 


37 
63 
1 7 


35 
64 
1 8 


35 
62 
1 8 


32 
61 
i a 

1 D 


33 
62 
1 9 


32 
(') 

V) 


40 

(') 
<') 


39 

(') 
V) 


39 

V) 
V) 


43 
84 

2 6 


Petroleum refining and related products 
Rubber products 
Stone, clay, and glass products 
Primary metais . 


29 
30 
32 
33 


6 
25 
1 7 

6 


7 
25 
1 2 

8 


24 

1 2 

.8 


7 
21 
1 3 

7 


7 

1 9 
1 3 
7 


7 

1 9 
1 3 
6 


0 

22 
1 4 

7 


V) 

V) 
0) 
9 


V) 
V) 

V) 

1 1 


V) 
0) 
(') 
1 3 


0) 

0) 

V) 
0) 


(') 
3.0 
V) 
V) 


ferrous metais and products 
Nonferrous matt* and products 


331*32,3398*99 
333 36 


5 
1 0 


6 

1 2 


1 2 


1 0 


g 
8 


0 

7 


7 
7 


(') 
V) 


0) 
(') 


(') 

(') 


V) 
1 2 


( 1 ) 
1 6 


Fabricated metal products 


34 

35 


1.2 
46 


1 2 
48 


1 2 
49 


1 2 
49 


1 1 
46 


1 1 
45 


1 4 

50 


1 4 
49 


1 3 
55 


1 5 
59 


15 
60 


1 4 
68 


Office, computing, and accounting machines 
Other machinery, except electrical 


357 

3&1 -56.358-59 


126 

( 2 ) 


120 

( 2 ) 


11 6 

(2) 


115 
22 


11 1 
21 


11 0 
21 


120 
23 


(') 
0) 


(') 
<') 


(') 
<■) 


V) 
V) 


0) 
0) 


Electrical equipment 


36 


66 


65 


67 


69 


58 


60 


66 


66 


77 


66 


7.5 


60 


Radio and TV receiving equipment 
Communication equpment 
Electronic components 
Other electrical equ^mem . 


365 
366 
367 

361-64,369 


1 7 
76 
62 
63 


1 4 

7 6 
69 
60 


1 4 

7 6 
73 
63 


16 

77 

68 

52 


18 
7 7 

67 
51 


25 

ft ft 

71 
49 


43 

9 1 
79 
49 


V) 
96 
74 

( 1 ) 


( 1 ) 
115 
67 

0) 


(') 
125 
76 
0) 


0) 
93 
75 

0) 


0) 
96 
91 

0) 


Motor vehicles and motor vehicles equipment 
Other transportation eqmpmem . 
Aircraft and misses* 
Professional and scientific tost laments 


371 

373-75,379 
372,376 
36 


37 
1.3 
14 1 
61 


35 
1 3 
12 7 
59 


3.2 
1 3 
127 
62 


3 1 
1 2 
133 
63 


33 
.6 
133 
69 


38 
8 

12 9 
73 


49 

6 

13 7 
75 


45 

0) 
16 0 
61 


46 

(') 
177 
69 


41 

(') 
162 
94 


35 
0) 
169 

9.2 


37 
0) 
17.5 
10.3 


Scientific and mechanical measuring instruments 
Optical, surgical, photographic and other instruments 


361-62 
383-87 


45 

67 


49 

63 


54 
64 


63 
64 


71 
66 


73 
72 


84 

69 


(') 
0) 


(') 
<■) 


0) 

n 


V) 
V) 


V) 
V) 


Other manufacturing industries 


21 ,27.3 1,39 


9 


6 


7 


3 


5 


4 


4 


0) 


) 


0) 


V) 


0) 



'Not eeparately available but included in total 
2 D«U not tabulated at too level prior to 1977 
SOURCE National Science Foundation. SRS 
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Table B-29. Company R&D funds as a percent of net sales In R&O performing manufacturing companies 

by industry: 1974-85 



inousuy ono w compwiy 


SIC code 


1974 


1975 


1976 


1977 


1978 


1979 


i960 


1981 


1982 


1983 


1964 


1965 


Total 




20% 


20% 


2 0% 


2 0% 


2 0% 


1 9% 


21% 


2 2% 


26% 


26% 


2 6% 


26% 


(Mtti {button by Industry 




























Food and kindred products 


20 


4 


(i) 


(i) 


(i) 


Ml 




Ml 


4 


4 


4 


4 




Textiles and apparel 


22,23 


P) 


P) 


P) 


P) 
8 


P) 


P) 


P) 

8 


4 


5 


4 


4 


5 


Lumbar, wood products, and furniture 


24,25 


P) 


7 


7 


7 


7 


8 


9 


8 


7 


6 


Paper and aided products 


26 


P) 


P) 


P) 


P) 


P) 


P) 


1 0 


1 0 


1 2 


1 1 


1 2 


13 


Chemicals and aided products 


28 


30 


31 


33 


33 


32 


32 


3 3 


3 4 


40 


4 i 


4 5 


4 7 


Industrial cherncela 


281-82.286 


28 


31 


31 


30 


29 


26 


28 


28 


35 


34 


37 


40 


Drugs and medcines 


283 


P) 


P) 


P) 


P) 


P) 


P) 


61 


63 


71 


78 


84 


84 


Other chemicals 


284-85,287-89 


P) 


P) 


P) 


P) 


P) 


P) 


1 9 


21 


22 


23 


25 


25 


Petroleum refining and related products 


29 


5 


P) 


6 


6 


7 


6 


5 


6 


8 


7 


7 


7 


Rubber products 


30 


P) 


P) 


P) 


P) 


P) 


P) 


P) 


1 9 


22 


22 


2.2 


22 


Stone, day, and glass products 


32 


1 5 


P) 


(i) 


(i) 


Ml 


Ml 


1 3 


1 4 


1 5 


1 5 


i i 
i j 




Primary metais 


33 


5 


7 


8 


7 


6 


5 


5 


7 


8 


8 


7 


7 


f" trmiit nrwttata ajw4 nmHiirtt 

i jiiuus nvM ■no pnjuucis 


ii 1 ii iioo oa 

Sit -<9£,«M90'9V 


P) 


6 


6 


6 


5 


5 


5 


6 


7 


7 


6 


.5 




333*36 


P) 


1 1 


1 1 


9 


8 


6 


6 


1 0 


1 2 


1 1 


1 1 


1 4 


Fabricated metal products 


34 


1 1 


1 1 


1 1 


1 1 


1 0 


1 0 


1 2 


1 2 


1 2 


13 


1.4 


1 3 


Machinery 


35 


3 8 


4 0 


4 2 


4 3 


4 2 


4 2 


4 5 


4 4 


49 


5 1 


5 2 


58 


Office, computing, and accounting machines 


357 


P) 


94 


91 


96 


98 


101 


104 


97 


103 


100 


10 4 


11 6 


Other machinery, except electrical 


351-56,358-59 


< 2 ) 


( 2 ) 


( 2 ) 


21 


20 


20 


22 


23 


23 


23 


22 


22 


Electrical equipment 


36 


35 


36 


37 


34 


34 


36 


39 


42 


47 


53 


4.6 


46 


flafSn mrvi TV/ w •» jhm Minnmanl 

■ "■w wiu i v iVvCtviny equixnefii 


365 


P) 


1 4 


1 4 


1 6 


1 4 


1 7 


2 7 


26 


29 


23 


2.6 


' 2.7 


Communcatjoo equipment 




39 


42 


43 


44 


45 


50 


54 


60 


71 


80 


58 


57 


Electronic components % 


367 


39 


P) 


I 1 ) 


I 1 ) 


P) 


P) 


59 


57 


5 i 


63 


6 1 


74 


Other electric equipment 


361-64,369 


HI 




XI 


Ml 


Ml 


Ml 


1 R 


2 6 


2 9 


3.3 


3 0 


2 8 


Motor vehicles and motor vehicles equipment 


371 


32 


30 


27 


27 


29 


32 


42 


39 


41 


36 


3.1 


32 


Other transportation equipment 


373-75.379 


6 


6 


6 


7 


P) 


V) 


3 


3 


6 


13 


1 3 


1.2 


Aircraft and rmssaas 


372,376 


35 


26 


28 


29 


32 


35 


36 


46 


50 


40 


40 


4.1 


Professional and scientific instruments 


38 


52 


51 


54 


54 


57 


58 


6 1 


67 


75 


80 


7.9 


9.0 


Scientific and mechanical measuring instruments 


361-82 


44 


47 


53 


57 


59 


58 


62 


69 


77 


90 


8.5 


y.4 


Oprcal, surgical, photographic and other instruments 


383-87 


55 


52 


55 


54 


56 


59 


60 


66 


73 


73 


75 


86 


Other manufacturing industries 


21.27,31.39 


P) 


7 


7 


6 


5 


4 


4 


4 


8 


9 


9 


* 



'Not separately available but included in total 
2 DaU not tabulated at this level prior to 1977 
SOURCE. National Science Foundation. SRS 



Table B-30. Funds for the performance of industrial basic research by industry: selected years 

[Dollars in millions] 



Industry and size of company 


SIC code 


1974 


1975 


1976 


1977 


1979 


1961 


1983 


1984 


1985 


Total 




$699 


$730 


$819 


$911 


$1,158 


$1,614 


$2,152 


$2,475 


$2,628 


Distribution by Industry 






















Food and kindred products 


20 


9 


10 


18 


20 


17 


27 


34 


56 1 


64' 


Paper and aided products 


26 


7 


5 


6 


9 


16 


32 


(2) 


61 


70 


Chemicals and allied products 


28 


288 


294 


304 


337 


366 


539 


(2) 


672 


706 


Rubber products 


30 


5 


4 


7 


9 


18 


23 


(2) 


26 


20 


Primary metals 


33 


9 


14 


16 


14 


24 


46 


37 


57 


67 


Fabricated metal products 


34 


3 


5 


2 


2 


4 


8 




7 


7 


Machinery 
Electrical equipment 


35 


28 


32 


56 


57 


66 


128 


121 


151 


174 


36 


143 


132 


163 


181 


228 


279 


433 


471 


504 


Communication equipment 


366 


116 


109 


130 


150 


195 


( 2 ) 


305 


272 


286 


Aircraft *nd missiles 


372.376 


57 


54 


54 


55 


88 


128 


146 


259 


304 


AH other industries 




150 


180 


193 


227 


329 


404 


655 


713 


712 



1 includes "tobacco products. SIC 21 

2 Not separately available but included »n total 

SOURCE National Science Foundation. SRS 



68 



61 



Table B-31. Funds for the performance of applied research and development by product field: 

selected years 
[Dollars in millions] 



Product field 


SIC coda 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


1977 


1979 


1981 


1983 


■ 

Total 




$17,465 


$17,730 


$18,959 


$20,618 


$22,188 


$23,457 


$26,178 


$28,914 


$37,068 


$50,196 


$61,232 


Food snd kindred products 


20 


206 


211 


227 


243 


283 


273 


306 


346 


420 


492 


636 


Textile m* products 


22 


55 


60 


83 


93 


82 


73 


81 


96 


(*> 


( 2 > 


( 2 > 


Chemicals, except drugs and 


























median*. . 


28, except 283 


1.339 


1.345 


1.250 


1.342 


1.564 


1.627 


1.853 


2.018 


2.501 


3.267 


4.033 


Industrial inorganic and organic 


























chemicals ... 


281,286 


442 


457 


451 


489 


589 


665 


728 


819 


< 2 > 


1.020 


1.146 


Plastics materials and synthetic res- 


























ins, rubbsr, and fibers 


282 


521 


511 


453 


511 


589 


568 


674 


744 


881 


1.060 


1.360 


Agricultural chemicals 


287 


126 


130 


108 


114 


137 


176 


205 


236 


292 


487 


587 


Othar chemicals 


284-85,289 


223 


218 


238 


229 


248 


198 


246 


220 


< 2 ) 


700 


940 


Drugs and madidnaa 


283 


474 


535 


531 


605 


663 


783 


883 


955 


1.069 


1,837 


2.601 


PatfOtaum refining and related indus* 




























29 


272 


266 


29Q 


319 


363 


406 


425 


471 


6*0 


975 


929 






























30 


193 


215 


278 


294 


341 


324 


325 


376 


407 


11 






32 


128 


128 


135 


162 


181 


ISO 


171 


191 


235 


240 


194 


Prima ru nrfall 

■ mivwv ... .... 


33 


235 


230 


245 


272 


311 


290 


311 


327 


436 


584 


558 


Fsrrous metalr products . . 


331-32 


127 


114 


137 


158 


156 


144 


163 


172 


225 


266 


276 




3398-C9 
























Norrferrous metals snd products 


333-36 


108 


116 


108 


114 


155 


147 


146 


^55 


213 


416 


280 


Fs..ricaiad mstal products 


34. axcapt 348 


622 


701 


731 


7f3 


903 


916 


1,025 


1.152 


1.361 


1,516 


1.379 


Ordancs and aoosssonas, n.e.c 


348 


192 


192 


177 


228 


222 


187 


199 


286 


316 


4S3 


< 2 > 


MacNnjty 


35 


1.878 


1.783 


1.969 


2,307 


2.689 


2.628 


3.001 


3.554 


4,56 i 


6.286 


7,452 




351 


204 


246 


318 


360 


462 


464 


477 


528 


589 


904 


1.199 


Ffcrm machinery and equipment 


62 


89 


90 


93 


ir» 


12 


138 


166 


221 


295 


276 


290 


Construction, mining sr . rnatariajs 


























handhng machinery ... 


353 


182 


196 


206 


263 


283 


285 


317 


376 


632 


569 


506 


MeteJwortdng machinery and equip- 


























ment 


354 


86 


84 


78 


69 


74 


80 


83 


125 


340 


227 


244 


Office, computing, and accounting 


























machinal 


357 


863 


903 


1.028 


1.219 


1.422 


1.339 


1.580 


1.849 


1.961 


3.220 


4.091 


Othar machinary, except sssctrtcal . 


iee.ee nco cq 


252 




270 


274 


297 


322 


0/0 


SDD 


744 


1,090 


1 ,122 


Electrical aquipmarrt, aw apt radio and 


























TV receiving equipment, communtca* 






/ 




















tion equipment, and aiactronic conv 


35, axcapt 


J 




























1 686 


775 


857 


929 


774 


874 


901 


960 


1 724 


1,674 


Eiactric transmission and dutnbubon 




T 






















equipment 


361,3825 


/ 


v 181 


18? 


204 


239 


205 


224 


224 


1<>1 


( 2 > 


< 2 > 


tiectncai industrial apparatus 


362 


ft 3,372 


1 187 


231 


263 


264 


260 


306 


296 


291 


( 2 ) 


( 2 ) 


Othar electrical apmpnent and sup- 




1 


g 


























I 320 


355 


390 


426 


309 


S'4 


379 


498 


0^3 


1,003 


Aarfft arvl TV rar^uifMi tii imnunt 

nNv WW * * f ■bVIVII iy VlfUvlllVllli 




- 






















conhHunication equipment, and elec* 


























trontc oomponsrfs . 


365-67 




2,927 


3.234 


3.6* 1 


3.896 


3.911 


4.483 


5.019 


6.696 


< 2 ) 


< 2 > 


Mote .ehicles and othar transportation 


37 axcapt 


























373,378 


1.136 


1.341 


1.666 


2,014 


1.994 


1.924 


2.263 


< 2 ) 


( 2 ) 


< 2 ) 


< 2 ) 


Motor vehicles anO apmpmant . . 


371 


1.046 


1.228 


1.470 


1,824 


1.784 


1.720 


< 2 ) 


< 2 ) 


< 2 ) 


< 2 ) 


< 2 ) 


Othar transportation equipment . 


373-75,379 


90 


113 


198 


190 


210 


204 


193 


201 


205 


< 2 ) 


377 


Aircraft and parts 


372 


2.556 


2.486 


2.396 


2,548 


2.420 


2.265 


2.733 


3.113 


3.460 


4,924 


5,877 


Guided rmssitas snd spacacrsft 


378 


3.115 


2.832 


2.647 


2.491 


2.486 


2.925 


2.880 


3.024 


4.485 


4,814 


6.904 


Professional and scientific instruments 


36, axcapt 3625 


724 


852 


847 


981 


1.090 


1.002 


1.140 


1.255 


1.434 


1,486 


1.812 


Othar product fields, n a c . 




1.194 


1.177 


1.440 


1.465 


1.742 


2.967 


3.179 


3.201 


4.062 


5.657 


6.661 



'Data not collected for 1978, 1980. 1982. and 1984 
2 Not separately available but included m total 
NOTE: N E.C.— not elsewhere classified. 
SOURCE: National Science Foundation. SRS 
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Tab t Full-time-equivalent number of R&D scientists and engineers by industry: January 1975-86 

[In thousands] 



January 



Industry and size of company 


SIC coda 


1975 


1978 


1977 


1978 


1979 


1980 


1961 


1982 


1963 


1So4 


1985 


1986 


Total . ... 




363.3 


3644 


3828 


4044 


423 9 


4506 


4878 


5098 


5221 


5445 


5602 


5803 


Distribution by Industry 




























Food and kindred products 
TexMee and apparei 
Lumbar, wood products, and furniture 
Papar and afced products 
Chemicals and afted products 


20 
22.23 
24.25 
26 
28 


66 
1 8 

23 

90 

45 2 


69 
1 8 
21 
52 
444 


69 
17 
21 
63 
464 


69 

1 8 
20 
85 
483 


74 
1 8 
1 8 
7 1 
500 


72 
(') 

1 7 
7 h 
51 4 


74 

20 
16 
80 
547 


74 

1 9 
V) 
84 
61 6 


78 
20 
18 
83 
66.0 


76 
20 

0) 

79 
671 


9 8* 

22 
(') 

8.7 
67 0 


100 3 
1 9 
0) 
92 

713 


Industrial chamicals 
Drugs and madtcmaa 
Other chemicals 


281-82.286 

283 

^84-84.287-89 


21 1 
158 
85 


201 
166 
78 


208 
178 
80 


213 
19 5 
75 


214 

208 
78 


209 
21 6 
89 


216 
233 
98 


25.9 
256 
10 1 


27 2 
282 
108 


267 
103 


.^O 
( 1 ) 
113 


268 

V) 
11 2 


Patrolaum refining and relatad indus- 

triaa 

Rubbsr products . . . 

Stone, day, and glass products . 

Primary metala . . 


29 
30 
32 
33 


84 

6 ; 

45 
63 


66 
86 
46 
81 


89 
9 1 
45 
84 


99 

7f- 
51 
81 


101 
8 1 
52 
79 


108 
\ ) 
54 
8 1 


130 
103 
56 
79 


15.8 
6 1 
5 1 
64 


14 7 
fll 
50 
64 


13.2 
fll 

48 

65 


13 4 

Ml 

4.9 
95 


103 
I 1 ) 
52 
121 


Famous matats and products 
Nonfsrroua metals and products 


331-32.3398-99 
333-36 


33 
30 


3.9 
4.2 


39 
45 


42 

39 


43 
36 


47 
34 


48 

31 


52 
32 


53 
31 


52 
33 


84 

31 


86 

35 


Fabricated matal products 
Macfttnary 


34 

35 


74 

52.8 


68 

5f 7 


71 
553 


70 
578 


68 
602 


7.8 
62.1 


78 
692 


8£ 

760 


V) 
763 


12 9 

75.0 


(') 
773 


P) 
820 


Offics. computing, and accounting 

machmai . ... 
Other machinary, except slsctncaJ 


357 

351-56,358-59 


361 
( 2 ) 


361 

( 2 ) 


37 7 
( 2 ) 


389 
189 


40.9 
19 3 


41 8 

20.3 


437 

255 


461 

27.9 


49 8 

26.7 


503 
24 7 


52.0 
25.3 


57.2 
24.8 


Elactrica" aquipmant ... 


36 


826 


803 


841 


844 


650 


94.5 


1069 


1096 


1103 


1181 


115.3 


1182 


Rack) and TV receiving equ^xnent 

Bactrorac compontnis . 
Other electrical aquipmant 


385 

JOB 

367 
361 -"4.369 


10 
40 2 
10 6 
306 


1 1 
37 4 
10 2 
31 6 


9 

36 0 
130 

322 


1 5 
390 
14.2 
297 


21 
40.4 
14 0 
285 


40 
42 4 

161 

300 


79 
44.2 
22.8 
320 


78 
459 
24 4 

31.7 


( 1 ) 
47 3 
24.5 

(«) 


PI 
56.1 

( 1 ) 
279 


V) 
58.9 

V) 
303 


P) 
59.1 

P) 
29.5 


Motor vahtclaa and motor vehicles 

Othar tranaportation eo^iproent . 
Aircraft and rniestss . . . 
Professional and : "enttfic instruments 


371 

373-75.379 
372.376 
38 


o ' 
19 
67 '> 

17 i 


25 4 
1.7 
669 
188 


282 
19 
720 
205 


31 9 
19 
820 
233 


35.2 
20 
865 
27 0 


382 

1.5 
85.9 
326 


. f 
14 
952 
347 


300 
1 2 
91 1 
42 7 


290 

1.9 
955 
(') 


286 

(') 
965 

(') 


28.7 
V) 
103.8 
47 5 


333 
P) 
106.4 
523 


Sdantrflc and ma&iamcal measuring 

Optical, surgical, photographic, and 
othar mstrumants . 


361-82 
383-87 


59 
120 


67 
121 


7.2 
13 3 


90 
#3 


11 7 
153 


(') 
183 


186 
160 


J 

161 


(') 
(') 


V) 
V) 


< 1 ) 
0) 


P) 
P) 


Othar manufacturing mdustnat 
Nonmartutactunng industries 


21,27.31 
07-17.41-67 7j/ 
739.W7.891 


37 
14 9 


4<> 
14 8 


45 

153 


46 

15 0 


47 

171 


48 

196 


48 

222 


55 


61 
262 


V) 
349 


V) 
39.3 

I 


P) 
364 



1 Not separately available but included in total 
2 Data not tabulated at this level pnor to the 4 9 77 survey 
includes 'tobacco products " SIC 21 
SOURCE. National Science Foundation. SRS 
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TABLE 1-33. MO EXPENDITURES AT UNIVERSITIES AND COLLEGES IY SOURCE 
CF FUNDS. cSaRACTER 9^g«; E *g ft*™*' 1 * 1 * 11 *™ FIEL ° 5 

(DOLLARS IN THOUSANDS) 



SOURCE, CHARACTER, AND FIELD 



............... 



TOTAL 

SOURCE OF FUNDS: 

FEDERAL GOVERNMENT 

TATE ANO LOCAL GOVERNMENTS 

NDUSTRV • 

NSTITUTIONAL FUNDS 

ALL OTHER SOURCES 



CHARACTER OF HOOK: 

OASIC RESEARCH 

APPLIED RESEARCH AND 
DEVELOPMENT 



I 



FIELD 2 

ENGINEERING, TOTAL 1/. 

AERONAUTICAL AND 
ASTRONAUTICAL .. 

CHEMICAL 

CIVIL 

ELECTRICAL 

MECHANICAL 

OTHER, N.E.C 



ALL SCIENCES, TOTAL . 

PHYSICAL SCIENCES 

ASTRONOMY 

CHEMISTRY 

PHYSICS 

OTHER, N.E.C. . 



ENVIRONMENTAL SCIENCES V> 

ATMOSPHERIC 

EARTH SCIENCES 



g^fANOGRA 



N.E.C. 
MATHEMATICAL SCIENCES 
COMPUTER SCIENCES .... 



LIFE SCIENCES 

AGRICULTURAL SCIENCES 
BIOLOGICAL SCIENCES .. 

MEOICAL SCIENCES 

OTHER, N.E.C 

PSYCHOLOGY 



SOCIAL SCIENCES 

ECONOMICS 

POLITICAL SCIENCE . 

SOCIOLOGY 

OTHER, N.E.C 

OTHER SCIENCES, N.E.C. 



5,341,400 



3,495,271 
470,073 
194,10* 
720,290 
073,500 



3,412,270 
1,749,130 

740,407 



1979 



4,040,429 



4,097,011 
491,049 
234,9:7 
•27,114 
400,444 



4,024,932 
2,033,497 

044,924 



4,593,001 

401,904 
40,459 
204,421 
292,033 
54,991 

452,915 



70,477 
97,921 



1900 



4,009,552 



4,554,009 
544,202 
290,741 
972,435 
445,205 



4,570,040 
2,230,704 

940,477 



44,205 
47,557 
00*441 
104,050 
144,143 
332,220 

5,195,705 

477,293 
50,740 
243,902 
322,230 
52|341 

509,030 
47,459 
100,224 
171,440 
01,405 

70,447 

114, 194 



2,032,523 3,217,450 
402,405 479,000 
914,004 " — 

1,237,554 
77,474 



100,531 

295,130 
03 0B9 
45,431 
7»,441 
91,977 

133,592 



1,030,429 
1,414,345 
93,004 

111,290 

341,445 
90,1511 
55,3*1 
00,554 

107,334 

144, 110 



1901 



1902 



7,244,122 



4,744,003 
409,043 
333,455 

1,077,A70 
499,143 



4,050,050 
2,415,244 

1,025,513 



45,401 
03,207 
100,174 
193,000 
149,120 
301,407 

5,040,075 

744,473 
47,337 
203,099 
354.059 
54,570 

544,920 
70 257 
109,492 
107,443 
93^500 

00,793 

132,004 

3,470,594 
772,434 
1,104,333 
1,599,203 
112,424 

120,320 

370,351 
99,494 
54,315 
94,450 

119,002 



144,330 



1903 



7,790,179 



4,952,731 
424,442 
377,930 

1,255,700 
507,294 



5,244,041 
2,533,330 

1,110,011 



0,500,300 



5,305,471 
402,043 
440,441 

1,349,012 
429,404 



5,437,923 
2,070,457 

1,207,104 



40,224 
03,540 
100,711 
223,042 
142,171 
404,995 

4,240,409 

022,504 

73,237 
300,091 
3*5,397 

75,359 

557,217 
05,443 
195,507 
197,701 
79,144 

90,540 

149,259 

3,949,593 
044,040 
1,204,540 
1,717,072 
121,933 

132,322 

350,204 
95,590 
41,371 
00,252 

121,073 



152,100 



45,009 
90,747 
109,921 
259,203 
149,001 
435, <50 

4,407,340 

097,099 

74,177 
334,443 
414,145 
4.094 

414,942 
97,440 
234,159 
223 994 
01,149 

100,030 

175,234 

4,233,143 
095|520 
1,400,240 
lU01,574 
127,007 

130,505 

354,340 
94,47< 
55,54! 
71,327 

124,000 

142,037 



1904 



44,344 
94,199 
133,492 
291 795 
174,402 
442,391 

7,301,274 

991,917 
00,457 
347,043 
449,403 
74,215 

4*9,601 
102,07!! 
225,525 
230,157 
03,044 

124,390 

222,400 

4,417,224 
930,245 
1,555,330 
1,909,00: 
141,040 

144,004 

372,337 
109,215 
54,317 
74,424 
132,170 

174,433 



1905 



9,524,293 



5,997,773 
729,411 
542,049 

1,554,542 
497,497 



4,304,454 
3,137,437 

1,304,717 

75,714 
100,927 
147,420 
334,932 
205,425 
512,000 

0,137,574 

1,133,913 
91,049 
£11,415 
550,0*5 
01,2C4 

705,357 

240,304 
04,940 

129,799 

279,101 

5,155,422 
1,020,549 
1,497,490 
2,259,525 
149,450 

142,047 

309,790 
115,709 
40,730 
70,443 
134,420 

102,044 



10,710,402 



1904 



6,433,347 
902,943 
447,342 

1,774,421 
740,309 



7,243,450 

3,47* ,744 

1,409,093 



04,519 
125,122 
171,012 

S 0,203 
4,204 
404,031 

9,109,309 

1,241,374 
94,335 
44*,004 
422.294 
02,441 

774,177 
124,024 

»:IS 

111,970 

152,204 

315,340 

5,744,125 
1,122,343 
1,032,910 
2,570,240 
212,412 

100,453 

459,303 
132,377 
40,074 
00,311 
170,542 

220,311 



If DETAIL NOT SEPARATELY AVAILABLE PRIOR TO 1900. 
SOURCE: NATIONAL SCIENCE FOUNDATION, SRS 



TAOLC 1-34. FEDERALLY FINANCED MO EXPENDITURES AT UNIVERSITIES AND 
COLLEGES OY CHARACTER OF NORK An6 SCIENCE /ENGINEERING FIELD: 
FISCAL YEARS 1979*04 

(DOLLARS IN THOUSANDS) 



CHARACTER *ND FIELD 



•••••••••• 



T1T4 L , ( 

CHARACTER OF NORK: 



•ASIC RESEARCH . . . 

APPLIED RESEARCH AN& 
DEVELOPMENT 

FIELD: 

ENGINEERING, TOTAL If 

AERONAUTICAL AND 

^ASTRONAUT I CAL 

CHEMICAL .................. 

CIVI L ............ 

ELECTRICAL 

HECHANICAL t . •••••••••••••• 

Plnfcn, h.b.w. ............. 

ALL SCIENCES, TOTAL 



CHEMISTRY 

PH/SICS 

OTHER* N.E.C. . 



EWIRf M *CNTAi. SCIENCES I/.. 

AT* ERIC 7... 

Ei FENCES 

OCEANOGRAPIW . . . < •••••• 

OTHER . NaEaCa ...m...... 

MATHEMATICAL SCIENCES 



COMPUTER SCIENCES 
LIFE SCIENCES 



AGRICULTURAL SCIENCES 
OMLOGICAL SCIENCES 

MEDICAL CtENCcS 

OTHER t N*L •••••••• 



1979 



PSYCHOLOGY 



SOCIAL SCIENCES 

ECONOMICS 

POLITICAL SCIENCE .. 
SOCIOLOGY 

OTHER f NaEaCa •••••• 

OTHER SCIENCES, N.E.C. 



3,595, 271 

2,571,744 
1,023,527 

524,344 



3,040,907 

490,400 
34,245 

45.401 
329.154 



40.431 

49,192 

1,010,779 
104,474 
444,475 
914,905 
54)523 

72,257 

155,074 
40,024 
20,541 
47,144 
47,343 

73,340 



1900 



4,097,011 

2,054,095 
1,242,914 

595,444 



35,410 
44,057 
50,920 

139,421 
99,774 

215,444 

3,501,945 

554,019 
44,441 
139,427 
279,190 
41,041 

172,533 
55,524 
131,272 
132,724 
53,011 

41,114 

74,902 

2,094,073 
211,097 
743,373 

1,054,541 
43^042 

01,193 

131,427 
43,430 
23,474 
57,140 
571301 

70,424 



1901 



4,554,009 

3,244,554 
1,310,335 

442,203 



35,242 
55,142 
47,904 
145,390 
102,974 
255,507 

3,094,404 

413,053 
47,321 
214,052 
300,549 
45,424 

127,927 
145,923 
99,137 

47,472 

93,452 

2,342,504 
233,454 
045,445 

1,107 79 
74,434 

92,457 

134,970 
44,500 
23,342 
54,353 
42,755 

01,401 



V 12 



4,744,003 

3,391,543 
1,355,240 

497,943 
1^^799 

2?o[o3s 

4,040,040 

440,917 
51,475 
230,302 
304,025 
40,915 

K:ffi 

4.*,292 
71,0T 
1U,9U 

2,492,400 
254,754 
920,022 

1,230,422 
70,400 

09,004 

141,795 
41,199 
22,521 
£5,945 
52,110 

04,540 



1903 



4,952,731 

3,5^,447 
1,419,244 

737,004 

91,902 
fl.977 
50,040 
191,071 
101,274 
201,990 

4,219,447 

497,447 
90,370 
247,452 

TOO 

135,000 

171,352 
43,744 

74,397 

127,497 

2,543,342 
259,443 
903,310 

1,242,734 
77,445 

90,999 

147,573 
37,072 
19,924 
42,405 
40,170 

05,725 



1964 



5,305,470 

3,700,209 
1,405,449 

773, 110 

52, UT 
JA.20V 
74;791 
207,247 
117,734 
271,053 

4,407,941 

770,410 

ft® 

300,100 

59,353 

490,947 
02,107 
139,410 
113,502 
45,040 

91,044 

141,555 

2,7**, 030 
770,074 
1,C07,770 
1,349,150 
09,020 

90,379 

144,092 
41,953 
15,305 
30,559 
44,074 

04,054 



1905 



5,997,773 

4,251,405 
1,744,233 

094,402 



59,719 
97,420 
01,202 
220,974 
132,104 
297,131 

5,141,370 

002,904 
40,112 
307,214 
494,993 
40,104 

477,990 
04,431 
152,025 
191,791 
44,504 

99,491 

193,194 

3,140,747 
290,377 
1,192,904 
1,947,244 
102,139 

107,400 

154,447 
42,450 
20,073 
40,254 
51,047 

09,597 



1904 



4,433,34/ 

4,747,453 
1,005,494 

940,474 



07,345 
14,135 
91,517 
245,445 
144,529 
333,043 

5,444 073 

979,914 
44,009 
337,913 
909,974 
44,021 

920,137 
99,405 

20?;095 
42,415 

112,344 

227,420 

3,4' \947 
' j,075 
l,«/0,995 
1,730,3m 
324,495 

110,449 

144,940 
42,4/0 
19,731 
43,405 
40,455 

104,003 



1/ DETAIL NOT SEPARATELY AVAILAOlE PRIOR TO 1900. 
SOURCE: NATIONAL SCIENCE FOUNDATION, SRS 
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TABLE 1*99. CAPITAL EXPENDITURES AT UNIVERSITIES AND COLLEGES 
« «,^, S NG c «|tO^0U5C e * FUNOS: 

(OOLLARS IN THOUSANDS) 



FIELD 



1979 


1930 


1931 


1982 


1983 


1984 


1989 


1984 


494,218 


794,912 


992,472 


949,147 


1,098,941 


1,219,249 


1,312,497 


1,978,818 


87,128 


•9,297 


103,329 


144,497 


134,980 


142,894 


187,320 


314,440 


409,090 
44,485 

29,193 


709,219 
77,194 
34,201 


349,343 
37,313 
39,029 


824,490 
82,100 
42,349 


943,941 
97,447 
41,112 


1,072,399 
114,071 
34,814 


1,129,337 
131,108 
94,093 


1,242,378 
192,808 
47,111 


27,24.2 
428,293 
7,040 
21,351 
39,259 


32,313 
499,097 
17,932 
39,073 
47,423 


30,917 
997,435 
10,991 
45,133 
42,224 


34,328 
990,393 
12,798 
30,797 
31,949 


93,098 
478,778 
17,012 
40,870 
39,424 


49,971 
741,414 
39,209 
91,933 
40,944 


79,497 
791,444 
20,900 
41,849 
30,129 


91,088 
839,904 

39,472 
90,711 
99,282 


144,440 


149,943 


193,000 


114,491 


131,917 


141,728 


144,294 


193,120 


20,927 


20,433 


17,401 


18,134 


14,143 


24,013 


14,778 


33,439 


143,933 
32| 104 
3,220 


129,129 
22,443 
3,033 


134,199 
29,929 
4,344 


98,919 
20 154 
4,404 


119,394 
13,979 
3,444 


117,719 
18,914 
3,490 


127.919 
31,300 
3,947 


199,489 
39,089 
8.184 


2,903 
90,794 
1,740 
2,074 
5,932 


9,493 
•4,109 

2,002 

1,5a 

3,341 


4,944 
39,410 
1,930 
4,374 
1,494 


3,798 
44,004 
1,023 
1,374 
1,798 


4,498 
81,014 
1,349 
4,999 
1,333 


9,294 
85 412 
1,008 
2, 932 
440 


4,718 
80,829 
820 
2,094 
2,209 


14, 048 
94,310 
1,244 
2,909 
4,082 




444,949 


793,37? 


892,494 


947,42* 


1,073,521 


1,148,341 


1,389,498 


44,201 


43,359 


35,723 


124,1?! 


118,817 


111, Ml 


170,943 


282 809 


445,997 
32,*99 
14,933 


974,090 
94,491 
20,179 


713,144 
42,234 
28,159 


721,179 
♦1,944 
,17,941 


848,407 
78,888 

57,448 


954,440 
97,194 
33,324 


997 ,818 
99,808 
90,504 


1,102,893 
117,719 
40,*27 


24,299 
137,497 
9,320 
19,202 
29,727 


24,449 
372,952 
19,930 
33,949 
44,032 


25,973 
903,229 
9,411 
38,742 
40,730 


30,930 
92' ^ 349 
U 779 
2*1,423 
30,191 


48,440 
997,742 
19,447 
39,911 
34,291 


44,479 
494,004 
34,197 
49,001 
40,284 


£3,939 
470,817 
20,080 
99,793 
27,914 


77,040 
745,594 
24,204 
48,204 
49,200 



TOTAL 

ENGINE Eft I NT 



L SCIENCES. TOTAL 

PHYSICAL tCHNCES 

ENVIRONMENTAL SCIENCES 
MATHEMATICAL/COMPUTE! 



LIFE SCI 




CIAL SCIENCES 

~ SCIENCES, N.E.C. 



FEDC8AL SOURCES, TOTAL 
ENGINEERING 



L SCIENCES .TOTAL 

PHYSICAL SCIENCES 

aVIRONMENTAL SCIENCES 
THEMATICAL/COMPUTER 



U^SClt 
PSYCHOLOGY ... 
SOCIAL SCIENCES ..... 
OTHER SCIENCES, N.E.C 



OTHER SOURCES, TOTAL 
ENGINEERING 



L SCIENCES, TOTAL 

PHYSICAL JttENCES .... . 
ENVIRONMENTAL SCIENCES 
HATHBUT I CAL /COMP'iT ER 



Fsc?£nces 



LIFL 

PSYCHOLOGY 
SOCIAL SCIENCES ...... 

OTHER SCIENCES, N.E.C. 



y 



INCLUDES EXPENDITURES FOR FACILITIES AND EQUIPMENT FOR RESEARCH, 
DEVELOPMENT, AND INSTRUCTION. 



SOURCE: NATIONAL SCIENCE FOUNDATION, SIU> 
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™l LE ■ - * uo EXPENDITURES AT UNIVERSITY -ADM I HI STEREO FEDERALLY 
fUNOED RESEARCH AND DEVELOPMENT CENTERS OV CHARACTER OF MORK 

ELDS 



AND SCIENCE/ENGINEERING FIEL 



FISCAL YEARS 1979-04 



(DOLLARS IN THOUSANDS) 



CHARACTER AND FIELD 
TOTAL 

CHARACTER 3F MORK: 

•ASIC RESEARCH 

APPLIED RESEARCH AND 

DEVELOPMENT ••••••••••••• 

HELD: 

ENGINEERING, TOTAL 1/ 

AERONAUTICAL AND 

g^ar^!^.:::::::: 
^i^':::::::::::::: 

OTHER t N* E.C. ••••••••••• 

ALL SCIENCES* TOTAL 

PHYSICALglEMCES 

ASTRONOMY ............ 

MUST?. 

PHYSICS 

OTHER § N.E.C. •••••••• 

ENVIRONMENTAL SCIENCES 1/ 
ATWSPHERIC ...... ..7. 

EARTH SCIENCES 

OCEANOGRAPHY 

OTHER * N.E.C* ...•..••< 

MATHEMATICAL SCIENCES .... 

COMPUTER SCIENCES , 

LIFE SCIENCES , 

AGRICULTURAL SCIENCES , 
OI0LOGICAL SCIENCES ... 

MEDICAL SCIENCES , 

01 HER f N.E.C. ••••••••i 

PSYCHOLOGY , 

SOCIAL SCIENCES , 

ECONOMICS , 

POLITICAL SCIENCE ..... 

SOCIOLOGY ?7.!T.: 

OTHER * N.E.C. ••••••••< 

OTHER SCIENCES, N.E.C. ... 



1979 



1,934,797 

710,303 
1,210,494 

941,003 



1900 



1,373,714 

1,003,042 
44,099 
101,142 
904,519 
271,002 

141,100 



4,414 
120,234 

73,441 
1,991 

42,499 
7,179 
2,092 

110 

5,041 
3,739 
2,124 
0 
0 

22,790 



2,249,773 

709,774 
1,499,999 

444,910 



24,771 
30,404 
13,174 
200,901 
139,090 
224,013 

1,400,043 

1,127,323 
99,029 
190,940 
029,217 
00,941 

174,724 
39,703 
5.,990 
4,304 
74,729 

31,009 

131,029 

74,009 
449 
97,004 
0,194 
11,044 

139 

17,449 
9,497 
2,422 
1,900 
3,070 

42,229 



1901 



2,419,193 

043,179 
1,422,474 

494,424 

$8 

14,092 
149,099 
109,440 
170,074 

1,029,427 

1,270,939 
47,971 
147,140 
990,049 
04,940 

104,924 
40,433 
42,719 
14,274 
01,102 

30,941 

1U.044 

09,144 
970 

44,404 
0,493 
9,739 

147 

20,904 
4,002 
3,439 
2,259 
9,204 

39,440 



1902 



2,470,721 

049,701 
1,409,020 

434,190 

99,409 
44,900 

17,992 
171,470 
101,017 
141,322 

1,042,943 

1,319,424 
49,009 
141,940 
902,249 
109,940 

197,942 

2?:5s 

12,201 
93,102 

42,091 

177,104 

04,249 
2,920 

42,100 
0,979 

10,904 

199 

21,412 
4,994 
3,420 
2,407 

10,941 

43,942 



1903 



2,734,492 

902,272 
1,794,300 

944,992 



49,097 
49,032 
13,371 
314,492 
339,973 
140,440 

1,791,700 

1,194,497 
73,490 
200,909 
009,900 
34,994 

194,442 
94,749 
37,799 
13,043 
47,030 

49,340 

224,274 

104,404 
1,000 

74.437 
9,999 

17,404 

194 

21,047 
4,294 
3,999 
0 

12,090 



1904 



3,117,714 

1,092,027 
2,049,409 

1,109,044 



04,022 
44,710 
13,994 
394,203 
390,073 
171,174 

2,007,090 

1,314,997 
00,100 
232,092 
902,449 
32,240 

174,197 
43,700 
40, 93* 

01,217 

240,901 

104,999 
439 
02,904 

AIR 

240 

19,094 
3,990 
3,319 

11,147 



1909 



29,242 32,127 



3,929,109 

1,070,224 
2,490,009 

1,312,412 



107,049 

3:8: 

490,994 
490,934 
190,292 

2,214,497 

1,429,029 
74,403 
244,992 

1,040,394 
39,070 

202,440 
00,409 
44,423 
17,041 
90,191 

92,037 

341,403 

117,943 
433 
91, 144 
0,474 

17, 4T' 

244 

17,991 
4,401 
4,030 
0 

9,192 
14,310 



1/ DETAIL NOT SEPARATELY AVAILABLE PRIOR TO 1900. 
SOURCE: NATIONAL SCIENCE FOUNDATION, SRS 



TAME 1-37. SCIENCE/ENGINEERING POSTDOCTORATES 
IK DOCTORATE-GRANTING INSTITUTIONS BY FIELD: 19*0-4* 



FIELD 



NUNIER 



19S0 



mi 



1912 



1913 



1904 



1905 



1904 



AVERAGE ANNUAL 
PERCENT CHANGE 



19W-05 



1905-04 



1900-04 



TOTAL, ALL F I FLOS , 

ENGINEERING 

AEROSPACE 

AGRICULTURAL 

3I0MEDICAL 

I^EERIRG* SCIENCE ' ! V. \ 

INDUSTRIAL 

MECHANICAL 

METALLURGICAL/MATERIALS .. 

PETROLEUM 

ENGINEERING, N.E.C 

SCIENCES, TOTAL 

PWSICALSCIENCES 

ASTRONOMY 

CHEMISTRY 

PHYSICS 

PHYSICAL SCIENCES, N.E.C. 

^fSSSSttc'Sfa::::: 

5E0SC1ENCES 

OCEANOGRAPHY 

ENVIRONMENTAL SCIENCES, 

N.E.C !... 

MATHEMATICAL SCIENCES 

COMPUTER SCIENCES 

LIFE SCIENCES 

AGRICULTURAL SCIENCES 

■W^JS™.:::::::: 

•I0OCM1S1RY 

•IOLOGV .n-j*- 

•IOMETRY/EPIOEKIOLOGY .... 

1^!*::::::::::::::: 

CEU SIOLOGY 

ECOLOGY 

ENTOHOLOGY/PARASI TOLOGY .. 

GENETICS 

MICROS 1 01 %Y •••• 

NUTRITION 

PATHOLOGY 

PHARMACOLOGY 

ggSJJLOCY 

biosciences j *n*.e!c! 

•m^f!.:::::::::::: 

nursing ..I!!!!!!!!!!!!!!! 

PHARMACEUTICAL SCIENCES 

"mourn 

speIoTpathology/audi ologv 

YET EM NARYVSC IfNCES 

CLINICAL NEDIClNE, N.E.C. 
HEALTH RELATED, N.E.C. ... 

PSYCHOLOGY 

SOCIAL SCIENCES 

iSmaa ??!]?..::: 

IC ?SSpT AGRICULTURAL) .. 

GEOGRAPHY 

HISTORY AND PHILOSOPHY 

OF SCIENCE 

LINGUISTICS.. 

POLITICAL SCIENCE 

SOCIOLOGY 

SOCIOLOGY/ANTHROPOLOGY ... 
SOCIAL f CI ENCES, N.E.C .. 



10,411 

970 
20 
9 
20 
IIS 
124 

10 

137 
172 

3 
22 

0 

50 

17,433 

4,244 
141 
2,710 
1,390 
15 



43 
194 

57 

14 

142 

43 

11,743 

239 

7,104 
237 
1,599 
909 

72 

*1 
J20 
410 

51 
119 
250 
073 
129 
477 
4*4 
Mi 
193 

45 

4,390 
79 
203 
9 

233 

141 
10 

52 
3,441 
102 

475 



0 

40 

144 

15 

15 
54 
30 
99 
3 
20 



19,444 

1,040 
14 
9 
34 
171 
107 
191 
07 
13 
130 
193 
14 
24 
2 
47 

10,404 

4,442 
132 
2,070 
1,44? 
15 

339 
44 
213 

47 

13 

113 

34 

12,055 

304 

7,704 

1,§34 
070 
44 
155 
240 
532 
44 
133 
290 

SI 

440 

755 
750 
207 
72 

243 

135 
19 
31 
3,090 

113 

471 

332 
4 
30 

30 
23 

21 
47 
44 
90 
0 
39 



19,344 

970 

25 
4 
31 
174 
100 
174 
74 
9 
130 

"tt 

10 

4 
45 

13,303 

4,201 
140 
2,005 
l|324 
2 



32 
214 
70 



194 
44 

12,725 
279 

7,794 
241 

1,404 
942 
53 
129 
290 

n A 

119 
314 

473 
203 
47 

4,490 
244 
254 
0 
230 

143 
10 
49 
3,450 
92 

520 

207 
10 
34 

13 
5 

14 
47 
44 
09 

2 
J9 



20,741 

1,102 
32 
4 
20 
190 
131 
174 
71 
14 
132 
204 
19 
15 
1 
I) 

19,459 

4,444 
111 
2,973 
1,350 
10 

415 
41 
237 
120 

17 

170 

02 

13,754 

295 

0,304 
204 
1,745 
1,014 
54 
133 
349 
453 
39 

3? 

504 
001 

754 
103 

72 

301 
4 

241 

142 
10 
50 
4,004 

114 

435 

357 
20 
40 

20 
7 

:9 

51 
43 
99 
1 
29 



21,507 

Mg 

0 

?4 
2V5 
144 
171 
43 
22 
194 
140 
10 
19 
4 
59 

0,392 

4,304 
110 
2 904 

1,320 
42 



74 
250 
151 

13 

203 

43 

14,473 

350 

0. 740 
202 

1,003 

» 

440 
34 

113 
102 

1, *71 
150 
407 
•14 
017 
157 
194 

5,375 
104 
352 
14 
249 

140 
10 
70 

4,172 
113 

422 

357 
13 

57 

24 
14 

U 
30 
71 
114 
0 
55 



22,590 

i? 

273 
122 
174 
90 
20 
202 
245 
19 
31 
4 

52 

21,249 

4,517 
L3S 
2,995 
1,342 
42 

375 
40 

224 
79 

22 
224 

74 
15,191 
357 

9,229 
ilO 

1,092 

1,120 
59 
101 
371 
731 
37 
139 
377 

1,140 
202 
421 
•41 

212 
100 

5,405 
224 
332 
17 
313 

u ii 

49 
4,322 
130 



340 

31 

57 

19 
10 

11 
24 
44 
92 
2 
74 



24,134 

1,420 
40 

17 

140 
172 
73 
29 
239 
249 
25 
31 
1 
49 

22,714 

4,M~ 
133 
3,151 
1,497 
32 

413 

43 
247 
90 

30 

201 
74 



9,057 
343 

2,027 

1,109 
99 
133 
394 
•27 
37 
143 
423 

1,274 
105 
709 
M5 
904 
217 
142 

4,003 
127 
419 
14 
304 

194 
12 
100 
4,452 
179 

:«4 

354 
35 

52 

22 
11 

11 
25 
44 
•4 
1 
49 



4.2 

4.4 
20.4 
10.0 
10.9 
0.3 
-.3 
7.0 
2.4 
4.4 
0.1 
7.3 
44.7 
7.1 
.0 
-2.2 

4.0 

1.2 
-.4 
2.0 
-.0 
22.9 

4.0 
2.2 
3.1 
4.7 

9.5 

4.9 

11.5 

5.3 

0.4 

B 

2.7 
-3c 9 
-7.7 
11.0 
12.3 
11.0 
3.2 
7.9 
4.0 
9.4 
5.4 
4.7 
4.7 
1.9 
22.4 

5.0 

1:1 

U.4 
4.4 

.7 
.0 
5.0 
4.5 
4.2 

1.0 

-3.4 
31.1 
7.3 

-33.5 
-7.0 

-4.0 
-U.4 
0.0 

:*:! 

22.1 



4.0 

5.3 
-5.9 
13.3 
10.4 

0.1 
14.0 
-2.3 
-13.9 
45.0 
13.3 

1.4 
31.4 
.0 
-03.3 
-5.0 

4.9 

4.4 
-3.4 
5.2 
11.5 
-23,0 

11.5 
-10.4 
9.3 
24.1 

34.4 

-11.1 



7.5 
0.7 

4.0 

10.3 
7.1 
-1.7 
47.0 
31.7 
4.2 
13.1 
.0 
2.9 
13.5 
9.1 
-0.4 
14.2 
2.0 
7.9 
2.4 
-21.1 

0.5 
-43.3 
24.2 
-5.9 
20.0 

14.2 
-33.3 
44.9 
7.4 
29.7 

5.4 

-3.3 
12.9 
-0.3 

15.« 

10.0 

.0 
-3.0 
50.0 
-0.7 
-50.0 
-35.5 



4.4 

4.4 
15.7 
11.2 
10.9 
0.3 
*.0 

9.0 

-1.3 

10.4 
9.7 
4.4 

42.4 
5.9 
-25.0 

-2.0 

4.5 

2.0 
-1.0 
2.5 
1.1 
13.5 

5.2 
.0 
4.1 
9.5 

13.5 

3.7 

9.5 

5.w 

0.4 

5.4 
4.3 
4.0 
1.9 
*•? 

3:3 

U.4 
9.1 
3.1 
••• 
4.5 
4.2 
4.4 
4.0 
5.2 
2.0 

U.9 

5.4 
•.2 
4.0 
10.1 
0.7 

3.2 
-4.5 
11.5 
5.1 
9.0 

1.7 

-3.4 
27.9 
4.5 

-27.1 
-5.0 

-5.0 

"«:°o 

•2.7 
-14.7 
9.C 



SOURCE; NATIONAL SCIENCE FOUNDA T ION, SRS. 
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TA8LE I-3S. FULL-TINE SCIENCE/ ENGINEERING GRADUATE STUDENTS MITH 
RESEARCH ASS I STANT SHIPS IN DOCTORATE-GRANwK IttTIHtf lOtt 
•Y FIELD: 1980-04 



FIELD 



TOTAL, ALL FIELDS 

ENGINEERING 

AEROSPACE 

fc=:::: 

CIVIL 

ftcfS^RiNG' science' !!!!! 

INDUSTRIAL 

MECHANICAL 

METALLURGICAL/MATERIALS 
MINING 

PETROLEUM* I I III I III III I I 1 
ENGINEERING, N.E.C 

SCIENCES, TOTAL 

PHTSICAL^SCIENCES 

PHYSICAL SCIENCES, N.E.C. 
ENVIMNMENTAL SCIENCES 

S& c ff!^.::::: 

OCEANOGRAPHY 

ENVIRONMENTAL SCIENCES, 

N.E.C !... 

MATHEMATICAL SCIENCES 

COMPUTER SCIENCES 

LIFE SCIENCES 

AGRICULTURAL SCIENCES 

•IOLOGICAL SCIENCES 

ARM I l^rt i ••##••####•••••••• 

8I0CHEH1STRY 

8 I OLOGY 

•I ONETRY/EPIDEMI OLOGY .... 

•IOPHYSia 

ROTANY 

CELL 1 1 OLOGY 

ECOLOGY ...... ..•••«••... 

ENTOMOLOGY TAJUSh OLOGY .. 

GENETICS 

MICROOIM A 

NUTRITIO 

PATHOLOC 

PHARMACOLOGY 

PHYSIOLOGY 

oiosci ml! 'u.i'x. 'llllll 

HEALTH SCIENCES 

DENTISTRY 

NEUROLOGY 

NURSING 

— ICAL SCIENCES 
MEDICINE/ 
YJlALr 
HOLOGY 
SCI EN 
BUCINL 
HEALTH RELATED, N.E.C. 

PSYCHOLOGY 

SOCIAL scur 

ECONOMICS 

~ i«i " AMIQJLTU,UL > 

HISTORY A&miLOSOPHY'''' 
OF SCIENCE 

raiSiidiici-:::::::: 

SOCIOLOGY 



NUMOER 



1900 




50,701 

13,920 
500 
362 
215 
1,044 
2,190 
2,030 
432 
50* 
2,045 
1,390 
120 
500 
104 
722 

34,053 

vM 

3,444 
433 

2,014 
000 

342 

773 

1,023 

15,477 

4,404 

9,545 

1,454 

"1 

•90 

235 
933 
1,135 
145 
349 

& 

150 

1.44. 

51 
101 
400 



157 
110 
143 

2,342 

5,314 
942 
349 

u m 

14 
143 
•52 
732 

•1 
749 



1901 



51,944 

14,394 
503 
390 
253 
2,010 
2,194 
2,040 
491 
539 
2,134 
1,553 

& 

110 

410 

37,552 

0,524 
243 
4,730 
3,514 
15 

340 
732 
1,040 
15,925 
4,447 
9,001 

1,240 
100 
124 

** 
Ul 

252 
1,033 
1,114 

m 

442 
434 

172 

1,477 

u 

107 
407 

233 
251 
147 
100 
141 

2,444 

5,237 
934 
303 

1,153 
229 

14 

it? 

713 
120 
744 



1942 



51,020 

14,595 

Sf 
304 
2,097 
2,104 
2,933 
493 
535 
2,200 
1,512 
U7 
412 
100 
724 

37,233 

0,403 
250 
4,030 
3,549 
24 

3,245 
454 

1,742 
700 

247 

022 

1,151 

15,025 

4,550 

9,774 
141 
1,417 
1,201 
99 
131 
1,327 
294 
233 
744 
240 
1,024 
1,044 
205 
414 
432 
372 
192 

1,493 
12 
49 
120 
374 

202 
302 

\U 

120 

2,510 

4,977 
029 
314 

1,024 
213 

& 

433 

127 



1903 



54,144 

15,501 
491 
433 

2, US 
2,351 
3,100 
439 
444 
2,347 
1,475 
122 
434 

$1*4 

30,545 

9,040 
279 
5,110 
3,424 

J7 

3,401 
432 

1,959 
704 

304 

775 

1,347 

14,041 

4,509 

9,904 
149 

m 

»•« 

202 
771 
230 
1,133 

*« 

454 
382 
375 
199 

1.544 

53 
140 
409 



577 
143 
179 
151 

2,45V 

5,144 
014 
201 

1,130 
230 

7 
130 
940 
575 
120 
915 



1904 



54,944 

14,204 
473 
439 
391 
2,325 
2,400 
3,129 
454 
554 
2,432 
1,749 

415 
150 



40,740 

9,517 
307 
5,312 

3 '8 
1,945 
til 

295 

044 

1,502 

J7.229 

4,412 

10,020 
102 
1,923 
1,329 

® 

231 
717 
235 
1,247 
1,124 
2*9 
451 
494 

m 

02 

232 
459 

178 
217 
203 
154 
252 

2,742 

5,2U 
050 
292 

"« 
J 

120 
M4 



1985 



40,440 

17,058 
725 
410 

2.8? 
2,449 
3,443 
494 
504 
3,254 
1,941 
143 
440 
151 
491 

42,590 

10,174 
305 
5,727 
4,097 
45 

3,474 
4*4 

2,121 
845 

244 

949 

2,020 

17,457 

4,300 

11, 139 
180 

2,040 

*W 

153 
1,224 
453 
232 
484 
308 
1,394 

Si! 

2,140 
10 
94 
249 
494 

219 
303 
243 
194 
330 

2,847 

5,227 
331 
270 

1,074 
297 

11 
143 
947 
425 
103 



1984 



45,540 

20,407 
823 
447 
513 
2,581 
2,829 
4,393 
559 
724 

158 
812 

45,153 

10,847 
323 
4,103 
4,374 

4', 

3,789 
418 

2,084 
943 

342 

1,012 

2,284 

13,991 
4,412 

12,059 

2,245 
1,441 
159 
199 
1,207 
408 
244 
480 
418 
1,420 
1,102 
307 
548 
597 
308 
353 

2.320 

ill 
518 

312 
329 
252 
IfO 



2,089 

5,341 
923 
274 

1,043 
271 



AVERAGE 
PERCENT 



CHANGE 



1900-85 1585-84 1980-84 



23 

m 

411 

m 



3.5 

ti 

2.5 
14.1 
5.9 
2.4 
5.2 
2.8 
.0 
9.7 
7.1 
3.4 
-2.0 
7.7 
-.9 

2.9 

4.3 
2.5 
4.8 
3.5 
42.3 

-i:J 

1.0 
1.1 

-4.1 
4.4 

14.4 

2.7 

-.3 

3.2 
4.9 
7.0 
.4 
1.2 
-1.0 
-.9 
14.4 
-3.1 

5.4 
8.4 
-.2 
10.8 
8.3 
5.4 
-3.3 
15.5 

8.3 
-17.4 
13.5 
19.8 

4.3 

3.4 
2.4 
10.9 
10.7 
13.2 

4.1 

-.3 
-2.9 
-5.0 

-1.9 
3.4 

-4.7 
2.7 
2.4 

-3.1 
4.9 
3.4 



8.5 

B:i 

9.0 
24.8 
5.2 

U:l 

12.* 
23.5 
12.5 
14.1 
10 ^ 
10.0 
4.4 
17.5 

4.0 

4.4 
5.9 
4.4 
4.8 
4.4 

3.1 
-4.3 
-1.7 
11.4 

29.5 
4.4 

13.1 
7.4 
7.1 

7.8 

.4 

ft? 

28.2 

S:j 

34.2 
14.7 
-.9 
35.7 

-i:S 
l hi 

10.1 
-4.0 
8.4 

7.4 
20.0 
15.4 
25.7 

4.9 

42.5 
8.4 

-4.2 
-3.1 
-14.2 

.8 

2,2 

4:3 

-2.9 
-8.8 

109.1 
-22.7 

3:1 

11.7 
12.5 



SOURCE: NATIONAL SCIENCE FOUNDATION, SRS. 
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Table B-39. Scientists and engineers by field, sex, and employment status: 1976 and 1986 





1076 


1986 








Employed in 










Emptoyad m 








Tolal 


Total 


sconce/ 


Unemployed, 


Outside tha 


Total 


Total 


science/ 


Unemployed. 


Outside the 


BfcU sod mx 


population 


employed 


anpaiaanng 


soaking 


labor force 


population 


amptoyad 


onpsioonng 


peeking 


lebor force 


Total, es fields 


2,530,100 


2.331,200 


2.122.100 


82.100 


116J00 


4.971,900 


4,626,500 


3.919.900 


72.700 


272.700 


2,295,300 


2.131.800 


1 ,947,200 


70,700 


93 JOO 


4J07.400 


3.927 JOO 


3.393,700 


C9 Aftt% 


228 JOO 


Woman'!.'/. . 


234,800 


199,700 


174.900 


11 JOO 


23 JOO 


764,400 


696.600 


528 JOO 


19,400 


46.500 


Total scientists 


1,048,400 


959,500 


843 JOO 


36 JOO 


52.400 


2,337,000 


2.186 JOO 


1.876.400 


41,900 


108.700 


Man 


837 JOO 


781 JOO 


689,100 


25,700 


30 JOO 


1,681,000 


1.586.700 


1 149 MM 


25.100 


on mn 




210,800 


178 JOO 


154,700 


10,700 


21,600 


656 JOO 


599.600 


433 JOO 


16 JOO 


39,600 


Physical edentate 


203 JOO 


188 JOO 


154 JOO 


5.900 


9,100 


312.800 


288.400 


264 JOO 


4 JOO 


20 JOO 




185,400 


172,700 


143 JOO 


5,200 


7,500 


269,100 


250,100 


990 cnn 


o nnn 


1 a nnn 




16,500 


16 JOO 


11 JOO 


700 


1,500 


43,600 




35.400 


1 JOO 


4,000 




56 JOO 


48,800 


43 JOO 


2 JOO 


3 JOO 


140 JOO 


131.000 


103 JOO 


1.700 


7,500 


Man 


40,700 


37,100 


33,700 


1 JOO 


1,700 


102,600 


97,100 


ta onn 


nnn 


a ytm 




14 JOO 


11 JOO 


10 JOO 


700 


2,100 


37,700 


33 JOO 


25 JOO 


onn 


2 JOO 


Compuiar opecotfets 


125 JOO 


119,000 


116,000 


3.000 


3.900 


575 JOO 


562.600 


437 JOO 


4 JOO 


6.400 


Man 


101 JOO 


98,400 


95,100 


1 JOO 


1,400 


404 .600 


4UU.UW 


306,700 




9 AfH% 




24 JOO 


20,600 


20 JOO 


1 JOO 


2,500 


171 JOO 


1A9 CM 
lOZ.OOO 


19A AMI 


9 nnn 


a nnn 


Envfeonmof 4el eoeneets 


56 JOO 


54 JOO 


46 JOO 


1J00 


2J00 


123 JOO 


111J00 


97 JOO 


5.100 


6 JOO 


Man 


53 JOO 


50,900 


44 JOO 


1.000 


1 JOO 


106,000 


mm at*\ 


at mn 


AC J\ 


c Ann 




4,500 


3 JOO 


2,600 


100 




15 JOO 


12 JOO 


10,100 


• 200 


1 JOO 


Ufe sdsntoti 


230,700 


213.500 


198 JOO 


6J0O 


'0,900 


452.100 


411J00 


340 JOO 


6 JOO 


31.500 




191 JOO 


171,600 


1 37,700 


4 JOO 


7 JOO 


333 JOO 


4M1MA 

JMMJW 


9ct inn 
£0/ ,1UU 


c onn 


10 7nn 


Woman 


38 JOO 


33 JOO 


30 JOO 


1,400 


3,600 


1 16 JOO 


*/yy ami 


At KM 


t nnn 


1 1 Ann 


Psychotopets . . 


122 JOO 


112,500 


103,700 


5,700 


4 JOO 


273 JOO 


253 JOO 


172 JOO 


6 JOO 


13JGO 




61 JOO 


78 JOO 


71 JOO 


3 JOO 


1,600 


149,100 


138,400 


99 JOO 


o inn 


7 Tnn 


Woman 


40,700 


35 JOO 


32.000 


2,400 


2,700 


124 JOO 


1 1 5 JOO 


73 JOO 


o Ann 


c onn 


Social sdeneets ... 


^52J00 


222J00 


180 JOO 


11 JOO 


16.100 


459.401 


427 JOO 


259 JOO 


10,600 


21 JOO 




182 JOO 


185,700 


133J00 


7 JOO 


9 JOO 


313.700 


293 JOO 


161 JOO 


t onn 


13,100 


Woman'!../ 


89,400 


56,bu0 


47 JOO 


4 JOO 


6.600 


145.700 


134 JOO 


78,000 


J,fW 


7J00 


Total angina* i 


1,481,700 


1J7 1,700 


1J78J00 


45.800 


64.400 


2.634 JOO 


2,440,100 


2.243,500 


30 JOO 


164 JOO 




1,457,500 


1 JSOJOO 


1 JS6.100 


45,000 


62 JOO 


2,526,400 


9 *>Ai inn 


9 ica onn 
£., 1 DU, SW 


* 1 9M1 


iC7 inn 


Woman 


24 JOO 


21,400 


20 JOO 


600 


2 JOO 


108,400 


99 JOO 


92J00 


4 Ann 


m onn 

O.SW 


Aamnaufcal'aslronauhral . ... 


82 JOO 


56 JOO 


55.700 


2.400 


3 JOO 


117 JOO 


110 JOO 


104 JOO 


500 


6 JOO 




61 JOO 


56,400 


56.100 


2,400 


2,700 


1 12 JOO 


106 JOO 


100 JOO 




a onn 


Woman' ". 


900 


400 


600 


( 2 ) 


400 


4,500 


4 JOO 


2 JOO 


100 


100 


Chemical 


83.900 


77 JOO 


76,400 


1J00 


4,600 


171,700 


149 JOO 


131,500 


4,t00 


16.600 




81 JOO 


75 JOO 


73,700 


1.600 


4,400 


1 56,700 


137 JOO 


121 JOO 


3 JOO 


1 T 300 


Woman '. 


3JK> 


2,500 


2 JOO 


200 


200 


13,000 


11 JOO 


10 JOO 


500 


100 


f ^hM 


201 JOO 


186 JOO 


182 JOO 


5 JOO 


6.400 


381.400 


346 JOO 


319.100 


5 JOO 


29 JOO 


Man 


195 JOO 


182 JOO 


178,100 


4,900 


6J00 


367,400 


333,400 


307 JOO 


5,400 


28 JOO 




6,000 


5,400 


4 JOO 


400 


100 


14,100 


12J00 


1 1 JOO 


500 






295,600 


263.000 


267.900 


5.100 


7.600 


620.700 


574JC0 


540 JOO 


6 JOO 


40.100 




293 JOO 


281,400 


266 JOO 


5,100 


6.700 


coo 


cnn 


C99 WW 


Annn 


nrj onn 


Woman 


2,400 


1,600 


1,400 


( 2 ) 


900 


21 ,300 


18 JOO 


17,600 


onn 


9 inn 


induotrtoJ 


(') 


V) 


V) 


(') 


(') 


144 JOO 


137,700 


113.100 


1,500 


5.7U0 




0) 


V) 


V) 


V) 


t 1 ) 


137 JOO 


130,600 


106,600 


1,400 


5,500 


Woman ".WW .. .. 


C 1 ) 


C 1 ) 


V) 


t 1 ) 


V) 


7,400 


7,100 


6,500 


inn 
1UU 


onn 




C 1 ) 


V) 


V) 


t 1 ) 




57.400 


53.100 


46 JOO 




3.400 




V) 




(') 


t 1 ) 


V) 


54.100 


50.500 


'4J00 


400 


3 JOO 




V) 


P) 


V) 


t 1 ) 


(') 


3 JOO 


2.500 


2.300 


500 


20n 


MachanicaJ 


297 JOO 


276J00 


272 JOO 


:2joo 


9J00 


547 JOO 


492.600 


453.700 


6.700 


48.400 




295.400 


273.900 


270.600 


12J0O 


9 JOO 


532 JOO 


478.600 


440.100 


6.400 


4/J00 




2,500 


2 JO 


2 JOO 


<*) 


100 


15 JOO 


14.000 


13.600 


400 


1.100 


Otfw engineer! ... 


540.100 


490 JOO 


422.700 


16.700 


31 JOO 


593.700 


576.400 


534 JOO 


5J00 


12 JOO 




530.800 


460.900 


414J00 


16.700 


30 JOO 


564 JOO 


548,400 


507.600 


4.700 


11.100 




9.500 


9.100 


6.500 


<*) 


400 


29.400 


27 JOO 


26.400 


300 


1.100 



1 Dotal unavailable 

'Tot taw cases to eetimete. 

NOTE. Because ol rounding, detail may not add to totals. 
SOURCE: Netk net 3dence FoundeUxi SRS 
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Table B-40. Employed scientists and engineers by field, sex, and sector of employment 1976 and 1986 



Ftattfandt 



Tot** to* 



Total 



Paychotogats 



Social 



Total tw aamt i 



Wc nan 
Chamteal 



CM 



1978 




EladricaValactronict 



InduatriaJ 



OVWf anpjinaafa 



1996 



Total 


maundy 


EduC680ftal 
matitutions 


Fader* 


Stato/tocal/ 

other 
ojovanvnant 


Othar* 


Total 


Industry 


Educational 


Faderai 
Gowammart 


State/local/ 

othar 
QOvamfTtant 


Othar 3 


2231200 
2.131,600 
199,700 


1.456,500 
1266.100 
71,400 


287.600 
232,400 
55200 


219200 
200.600 
18200 


137.400 
119200 
17.600 


230.500 
193.600 
37200 


4226200 
3227.800 
696.800 


3.134.500 
2,741.700 
392200 


627.000 
479200 
147200 


354.100 
310.400 
43.700 


241,700 
202200 
39.700 


269200 
194.500 
74200 


959200 
761200 
178200 


430200 
373200 
57,100 


248200 
194200 
54.000 


110.700 
93.600 
17200 


62200 
47,100 
15,100 


106200 
73,400 
35,000 


2.186.300 
1286.700 
599200 


1,193,700 
876200 
317200 


526200 
385 COO 
141.100 


167200 
131200 
36.100 


125200 
90.400 
35200 


172200 
103200 
69.400 


186200 

172,700 
16200 


105.400 
97200 
8200 


39.100 
34.400 
4.700 


22.400 
20200 
1200 


5200 
5,400 
St 


16.100 
14200 
1,300 


288/400 

250.100 
38200 


163,700 
142,7?: 
20200 


71.100 
61200 
9.600 


29.700 
i^.000 
2.700 


8,400 
6200 

1.700 


15200 
12.100 
3.400 


48,600 

37,100 
11.500 


15200 
12200 
2200 


21.100 
15.700 
5200 


9.000 
7200 
1200 


1200 
700 
600 


2200 
1 500 
700 


131200 
97.100 
33200 


54.700 
41200 
12200 


56.700 
43.400 
15200 


11.100 
8.100 
3.000 


2200 
1200 
1.100 


4200 
2200 
1.700 


119200 
M.400 
70200 


86200 

72200 
14200 


6200 
5200 
1,100 


9200 

7,700 
1200 


5,100 
4,100 
1200 


10200 
8200 
2.400 


562200 
400.000 
162200 


439,700 
315.700 
124200 


37.700 
24200 
12200 


38.500 
27.000 
11200 


20,700 
13200 
6200 


262UU 
18200 
7.400 


54200 
50200 
3200 


30200 
28200 
2200 


6,100 
5200 
900 


10,100 
9200 
800 


2200 
2,100 
100 


5.500 
5.400 
100 


111200 
96.400 
12200 


65,100 
58,400 
€200 


16200 
15200 
2.400 


1720J 
15200 
2200 


5200 
5.100 
700 


4200 
3200 
600 


213200 
179200 
33200 


71200 
63200 
7200 


63200 
50200 
12200 


39200 
34200 
5200 


20200 
17,700 
2200 


19.100 
13200 
5200 


411200 
309,000 
102200 


153.100 
117200 
35200 


147200 
111200 
37200 


42.400 
33.100 
4200 


31200 
25200 
6200 


36200 

21.700 
15200 


112200 
76200 
35,600 


26,400 
20,400 
6200 


43200 
29200 
13200 


5200 
3.100 
2,100 


7,600 
5.100 
2200 


29200 
16.400 
11.100 


253200 
136200 
115200 


101200 
51200 
50200 


79.400 
47200 
31200 


6200 

3.700 
3200 


14200 
9200 
5200 


50200 
26200 
24.400 


222200 
165,700 
56,600 


94,400 
78200 

15,600 


67,700 
52200 
15200 


15200 
11200 
42X 


19200 
11200 
7200 


25200 
11200 
13.700 


427200 
293200 
134200 


215200 
148.600 
66*00 


113.100 
80200 
32200 


21200 
17200 


42200 
28.700 
13.600 


35.100 
18.400 
16200 


1271,700 
1250200 
21,400 


1,026200 
1211.900 
14200 


39200 
38.400 
1200 


108200 
107200 
1200 


75200 
72200 
2200 


122200 
120200 
1200 


2,440,100 
2241.100 
99200 


1240200 
75200 


100200 
94.100 
5.700 


186200 
178200 
7200 


115200 
111200 
4200 


96.400 
91200 
5.100 


56200 
56,400 
400 


40200 
39200 
400 


1200 
1200 

<■> 


11.100 
1 1,100 

(') 


700 
700 

(') 


2200 
2200 

(') 


110200 
106200 
4200 


80200 
78200 
2200 


3200 
3200 
200 


17.700 
16200 
900 


400 
400 

CI 


7.700 
6200 
900 


77200 
75200 
2200 


69200 

67,100 
2.100 


900 

9C3 

('/ 


2,700 
2200 
100 


1,100 
900 
200 


3.600 
3200 
100 


149200 
137200 
11200 


128200 
118200 
9200 


7200 
6200 
600 


6.700 
6200 
400 


1200 
1200 
100 


4200 
4.400 
400 


lOCJ^UU 

182200 

5.400 


88200 
86200 
1200 


5200 
5200 
300 


21200 
20200 
400 


50200 
48.700 
2200 


?1200 
21.100 
600 


346200 
333,400 
1220T 


215200 
206200 
6200 


11200 
6200 

1.700 


32200 
31.400 
1.400 


76200 
73.600 
2200 


11200 
11200 
400 


28i. JO 
1.600 


223,500 
222,400 
1.100 


10200 
10.700 
100 


28200 
28200 

CM 


4.500 
4200 

(') 


15200 
15.500 
400 


574200 
566.500 
?3200 


463200 
446,100 

15.100 


27200 
25200 
1200 


53,700 
52200 
1.400 


6200 
6.600 

200 


23200 
22200 
900 


( 2 ) 
<*) 
< 2 ) 


( 2 ) 

< 2 ) 
< 2 ) 


( 2 ) 
< 2 ) 
< 2 ) 


I 2 ) 
< 2 ) 


( 2 ) 
< 2 ) 
< 2 ) 


< 2 ) 
< 2 ) 
< 2 ) 


137.700 
130200 
7.100 


121.100 
114200 
6200 


4.700 
4200 
200 


6200 
5200 
400 


2.100 
2200 
(') 


3200 

3.700 
200 


< 2 ) 

( 2 ) 

< 2 > 


< 2 ) 

( 2 ) 

< 2 > 


< 2 ) 
( 2 ) 
< 2 ) 


< 2 ) 
( 2 ) 
(*) 


( 2 ) 
( 2 ) 


( 2 ) 
( 2 ) 


53.100 
50200 
2200 


45200 
43,100 
2.100 


4200 
3200 
100 


2200 
1200 

rx> 


300 
300 

<■) 


1.400 
1200 
100 


276200 
273200 
2200 


230.400 
228.400 
1200 


8.7CO 
6200 
100 


15.400 
15.100 
300 


3200 
3200 
(') 


18200 
18200 

(') 


492200 
478200 
14200 


426.100 
414200 
11.600 


16200 
17,400 
900 


30,000 
29200 
800 


4200 
4.400 
200 


13200 
13.100 
500 


490200 
480 900 

9.100 


374200 
367.100 
6200 


11200 
11200 

6or 


29200 
29200 
700 


14200 

14,700 
200 


59.600 
56200 
700 


576.400 
548200 
28.100 


460200 
439200 

21200 


25200 
23.400 
1200 


37.100 
35200 
2.100 


23200 
22.400 
1200 


29.700 
28200 

1.700 



'Too tow CMM 10 1 
*Oom iinoilobH. 

•tndudat nonproM organ aa Hont. mftary. othor, and no roport 
NOTE: Bocauoo of rounding, dotal may not add to total*. 
8CJWCE: Naaonal Sdonoa Foundation, SBS 
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Table B-41. Employed scientists and engineer? by f!«ld, sex, and primary 
work activity: 1976 and 1986 



1976 







Baaaarch and Development 


Manapamant. Admmstratjon 






Ftektandsex 


Total 
amployad 


Total 


Baac 
research 


faaa^'v** 


Devel* 
comant 


Total 


Of W) 


Other 
than 
RAD 


Teaching 


Othar 1 


Tow, al fields . 
Man 
Woman 


2,331.200 
2,131.600 
199.700 


656.500 
606300 
49300 


69300 
55.400 
14.100 


147.700 
127300 
19300 


4^4.400 
4230CO 
15.400 


687.100 
652300 
34300 


220000 
209300 
10.400 


467,100 
443300 
23300 


163300 
131300 
31300 


825.300 
740.700 
64.700 


Total eaentosts 
Man 
WtTen 


950.500 
781.300 
178.200 


231.000 
191 300 
39.500 


63.400 
50300 
13.400 


102.400 
64300 

17300 


65300 
56300 
8300 


263,500 
232.600 
30300 


66300 

79.700 
6.600 


175.100 
152300 
22300 


141300 
109300 
31300 


323.700 
247.300 
76.400 


Phys« Jl KOTbsts 

Man 

Woman 


186.900 

172.700 
16.200 


# / .800 
70.700 
6.800 


20300 
17300 
7.400 


33.400 
30.<~> 
3300 


24300 
- 23.000 
1300 


50.700 
46.400 
2300 


29300 
29300 
600 


20300 
1300 
1.700 


22. /00 
20300 
2300 


37300 
33300 
4300 


Mathematical aciantiiti 

Man .... 
Woman 


48m 

37.100 
11.500 


8300 
6,400 
1.900 


1300 
1300 

< 3 ) 


3300 
2300 
900 


2300 
1300 
1300 


13300 
12300 
1300 


6300 
4300 
1300 


7300 
7300 
300 


17.400 
12300 
5300 


9.100 
6.000 
3.000 


Compjr apar jlriu 
Woman 


119,000 
96.400 
20.600 


27,500 
21.600 
5.900 


400 

300 
100 


1300 
1300 
300 


25.600 
20.100 
5300 


24300 
22300 
230C 


8300 
7.400 
900 


16300 
15.400 
1300 


3300 
2300 
900 


62300 
51.100 
113*H> 


Environmental aoaneits 
Man . .. 
Wjman 


54,800 
50,900 
3,900 


22,900 
20.000 
2300 


6300 
5300 
1300 


12300 
11300 
1.700 


33''* 
3300 

;oo 


14300 
14300 
200 


6300 
6.400 
200 


8.400 
8.400 
< 3 ) 


3.100 
2.700 
400 


13.900 
13.400 
400 


Lea aoonana 

Man ... 
Woman ... 


213300 
179.600 
33.900 


64300 
50300 
14300 


26300 
19300 

7,100 


31.400 
25300 
6.100 


7.100 
5.400 
600 


62300 
56300 

5.700 


18300 
17300 

1.100 


43.700 
39.100 
4300 


29300 
23300 
6300 


57.100 
48300 
8300 


PBychotofta 

Man 
Woman 


112300 
76.900 
35.600 


7J00 
5900 
2300 


3300 
2300 
1300 


3,600 
2300 

1.000 


1300 
1300 
(') 


22300 
17.400 
4300 


4300 
3300 
700 


17.400 
13300 
3300 


21300 
14300 
7.400 


61.000 
39300 
21300 


Social Soenbats 
Man . 
Woman 


222.300 
165.700 
56.600 


22.000 
15300 
6.000 


5.100 
3300 
1,600 


15300 
11.600 
4300 


1.000 
900 
100 


74300 
60.400 
14.400 


14300 
10300 
3300 


60.700 
50.100 
10300 


43.400 
34300 
9.400 


62.100 
55.400 
26300 


Total anpjwaanj . 
Man 
Woman 


1,371.700 
1.350.300 
21,400 


424300 
414.700 
9300 


6.100 
5.400 
700 


45300 
43300 
2300 


373.100 
366.400 
6300 


423300 
420300 
3300 


131.700 
129300 
1300 


292300 
290300 
1300 


22300 
21300 
200 


501.600 
493.400 
8.100 


MionaulcaVaatonauacaJ 
Man 

Woman 


56300 
56.400 
400 


25.400 
25300 
400 


900 
900 

< 3 ) 


4.500 
4.400 
100 


20300 
19.700 
300 


19300 
19300 

< 3 ) 


13300 
13300 
< 3 ) 


5.100 
5.100 

W 


1300 
1300 
< 3 ) 


11.400 
11.400 
( 3 ) 


Chemcei 
Man 

Woman ... 


77.500 
75.000 
2300 


28.400 
27300 
500 


200 
200 
< 3 ) 


4300 
3300 
300 


24300 
23300 
200 


26300 
26.100 
500 


6,600 
8.100 
500 


20300 
20300 
< 3 ) 


600 
600 

< 3 ) 


19300 
18300 
1300 


Civil . ... 
Man ... 


188200 
182300 
5.400 


34.400 
31300 
2300 


300 
300 

(') 


3.100 
2300 
600 


31300 
29300 
1.700 


64300 
64300 
600 


6300 
6300 

< 3 ) 


56300 
56.000 
600 


2300 
2300 
100 


66.700 
64.700 
2300 


Clactnc al eiactfomo . . , 
Man . . ... 
Woman . 


283.000 
281.400 
1.600 


114300 
113.700 
600 


1.400 
1.400 
< 3 ) 


10.400 
10.400 
< 3 ) 


102300 
101300 
600 


87,100 
66300 
200 


36300 
36.700 
200 


46300 
46300 

( J ) 


4300 
4300 

< 3 ) 


BOO 
76,300 
000 


Induatnal 
Man . 
Woman 


<*) 
< 2 ) 
( 2 ) 


< 2 ) 
<*) 
(* 


<*) 
<*) 
<*) 


< 2 ) 
<*) 
<*) 


<*) 
<*) 
<*) 


<*) 
<*) 
<*) 


<*) 
<*) 
<*) 


<*) 
<*) 
<*) 


<*) 
<*) 
<*) 


<*) 
<*) 
<*) 


Malaria* . 
Man . 
Woman 


<*) 
<*) 
<*) 


W 
<*) 


( 2 ) 
(*) 
< 2 ) 


<*) 
<*) 

m 


<*) 
<*) 
<*) 


<*) 
<*) 
(*) 


(*) 
<*) 
<*) 


<*) 
<*) 


(») 
<*) 
<*) 


<*) 
<*) 
<*> 


Macnaracai 
Man 
Woman 


276300 
273,900 
2300 


112.900 
112.100 
700 


700 
700 
100 


7.400 
7.400 
< 3 ) 


104.700 
104.100 
700 


86300 

67300 
1300 


29.700 
28,700 
1300 


59.100 
59,100 
(») 


5300 
5300 
< 3 ) 


69300 
68.400 
600 


Other engineers ... 

Man .... 
Woman 


490,000 
460.900 

9.100 


109300 
104300 
5300 


2300 
1300 
600 


15.700 
14.700 
1.100 


91300 
87.700 
3300 


135300 
134300 
600 


34300 
34.400 
200 


100.700 
100.100 
600 


7300 
7300 
< 3 ) 


237.800 
234300 
3300 



'Includes conouijng. pioducaon fl napacton, reportip/stahaiical vrart/oompuenQ. tales; profaaatonai services, othar; and no report 
2 Oataji unaveJebta 



Table B !1. Employed scientists and engineers by field, sex, and primary 
work activity: 1976 and 1986— Con. 





1966 






Research and 


Development 


Management. AdmrntstraUxi 






Field and mx 


Total 
employed 


TCal 


Basic 

research 


AppW 
research 


Devel- 


Total 


Of R&D 


Other 
than 
RAD 


Teaching 


Other 1 


opment 


■ du, an netos . 
Man 
Woman 


4,626.500 
3.927.800 
696.800 


1266.900 
1.116.700 
152200 


135.700 
102.70C 
33.000 


257.700 
211.700 
46.000 


675.500 
802200 
73200 


1282200 
1.148.30U 
133200 


396.600 
367200 
31.400 


863.600 
781.100 
102.500 


357200 
276200 
61.500 


1.717,600 
1.386.500 
331.100 


low scienuits 

Man . . 
Woman 


2.166200 
1.566.700 
599.000 


473,700 
362.600 
111.100 


123.100 
91.600 
31200 


168.400 
129.700 
38,700 


182200 
141.300 
41.000 


545.600 
424200 
120200 


162.600 
135200 
27.000 


363.000 
269.400 
93.600 


300200 
223200 
77200 


866200 

575.900 
290.400 


mywcai saanuaiS 

Man ... 
Woman 


288.400 
250.100 
38.300 


115200 
100.500 
14.700 


28200 
24200 
3200 


42200 
3620O 
6200 


44,700 
30.700 
5.100 


73,400 
69200 
5200 


43.000 
40200 

2.100 


30.500 
27200 
3.100 


45200 
39.000 
6200 


54200 
42.400 
11.600 


^■»^pia»»ai scivmJBU 
Man 

Woman . . ... 


131.000 
97.100 
33,900 


18.100 
15200 
2200 


5200 
5.000 
300 


6.700 
5.400 
1200 


6200 
4.700 
1200 


35200 
28.400 
7200 


14.700 
12200 
2200 


21200 
16200 
4,700 


46200 

33200 
12200 


30.700 
19.700 
11200 


uompMar ipecsjnets 
Man 

Woman . . 


562.600 
400,000 
162.500 


112200 
83.700 
29200 


4200 
3200 
1.000 


10200 
6200 
2200 


37200 
72.400 
25.400 


8620G 
70200 
16200 


32200 
27200 
5200 


54200 
43200 
10,600 


19200 
12200 
6200 


343.400 
232200 
110200 


rnniuiMU BCienusU 

Man 

Woman 


111200 
9b.4O0 
12200 


36.400 
31200 
5.100 


10200 
6200 
1200 


19,900 
17.400 
2200 


6.400 
5200 
600 


21200 
19200 
1200 


7200 
7200 
500 


14200 
13200 
1.400 


9200 
8200 
900 


43200 
30.000 
5.000 


Lao soandsts 

Man 

Woman 


1 J00 
309.000 
120200 


128.400 
91.000 
37.400 


57.600 
39200 
16.000 


55.100 
40200 
14200 


15.700 
10.600 
5.100 


110200 
93200 
16200 


30.100 
26.100 
4200 


80.100 
67200 
13200 


61200 
46.700 
14.700 


111.700 
78200 
51200 


i ayuwiuyVrf 
Man . . 
Wo nan 


253200 
136.400 
115200 


20.630 
11200 
9200 


7200 
4.600 
3200 


9200 
5200 
4200 


3200 
1200 
1.700 


65200 
37200 
28.700 


9200 
5.100 
4200 


56200 
32.100 
24.400 


39.100 
25200 
13200 


127.900 
64.000 
64200 


Man 

Woman 


427200 
293200 
134200 


42200 
29.700 
12.600 


10.100 
6.400 
3200 


23.700 
16200 
7200 


6200 
6.700 
1.700 


151200 
107200 
44200 


25200 
17.100 
6.100 


126200 
90200 
36.400 


79200 
56200 

22200 


154200 
100^ 
54 0 


Total itMMmii 

Man . 

Woman ... 


2.440.100 
2241.100 
99200 


795200 
754.100 
4". 100 


12.700 
11.100 
1200 


89200 
82200 
7.400 


693200 
661200 
32200 


736200 

723.400 
13^00 


236,000 
231,700 
4200 


500200 
491.700 
8200 


56.900 
53200 
3.900 


851.400 
610,600 
40200 


AaranauacaVaftranauacal 

Man . . 
Woman 


110200 
106200 
4200 


50200 
47200 
2.400 


1200 
900 
60C 


6200 
7200 
800 


40.400 
30200 

1.100 


30200 
30200 
400 


20,700 
4)200 
100 


102C* 
9209 
300 


2200 
2.600 
300 


26200 
25200 
1200 


Man ... 
Woman 


149.000 
137200 
11200 


51200 
45.600 

5.600 


1200 
1200 
200 


7200 
6.400 
900 


42200 
30200 
4200 


!2200 
49.400 
1200 


16,400 
16.100 
300 


32.100 
31200 
700 


3200 
3200 
300 


43.700 
39.600 
4200 


Owl 

Man . 
Woman 


346200 
333.400 

12 *> 


53.000 
49.100 
3200 


900 
800 
100 


6.600 
5200 
800 


45200 
42.500 
3200 


126200 
124200 
2.100 


10.700 
10.700 
100 


115200 
113200 
2.100 


6200 

5.700 
1.100 


150200 
154.100 
5200 


tlii IIH.Bl l S*SVUUIMtl 

Man . . 
Woman 


574.50C 
555200 
18200 


241.400 
231200 
10.100 


3.400 
3200 
200 


24200 
23.400 
1.400 


213200 
204.000 
6200 


166200 
164200 
2200 


78.700 
77.400 
1200 


87200 
86200 

1200 


14.000 
13.000 
1200 


152200 
147200 
5200 


Man . 
Woman 


137.700 
130.600 
7.100 


25.700 
23200 
1.700 


200 
100 
100 


900 
600 

200 


24200 
23200 
1.400 


47.400 
48200 
1200 


6.100 
7200 
300 


30200 
36.400 
900 


3200 
3.400 
100 


61.100 
57.100 
4.100 


MaseneJs 
Man 

Woman . . . 


53.100 
30200 
2200 


20.600 
19.400 
1.100 


1200 
1200 
<>> 


4200 
3200 
300 


15.100 
14200 
600 


15.400 
15.100 
300 


5200 
5200 
100 


9.600 
9.400 
200 


1.600 
1200 

< 3 > 


15200 
14.400 
1.100 


Meche/wceJ 

Man . ... 
Woman . 


492.600 
478.600 
14200 


207.100 
199200 
7200 


2.400 
2200 
200 


14200 
13200 
1.000 


190.00U 
164200 
6200 


149,000 
148200 
1200 


51.700 
51.100 
600 


97200 
96200 

1.000 


9200 
9.100 
200 


127200 
121200 
5200 


Otftof enoaieers 

Man 

Woman 


578.400 
548200 
28.100 


145.900 

137.100 
9,100 


1200 
1290 
100 


22.600 
2C.800 
2200 


121200 
114200 
6200 


150200 
145.700 
4.100 


41200 
40,400 
1.600 


107200 
105.600 
2.400 


15200 
14,400 
900 


264200 

251200 
14230 



NOTE Because of rounds^ detail may not add to iota* 
SOURCE Vestexxai Science Foixxlaaon, SRS 
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labia B-42. Scientists and engineers by field, racial/ethnic group, and employment status: 1976 and 1986 







1976 


1966 










Employed tfl 










Employed in 










Total 


Total 


science/ 


Unemployed, 


Outside the 


Total 


Total 


science 7 


Unemployed, 


Outside the 




nd rooaVothmc group 


population 


•mptoyed 


engneenng 


seeking, 


labor force 


population 


employed 


engineering 


seeking 


labor force 


Tow, m m 


V . .. . 


2,530,100 


2,331400 


2,122.100 


82,100 


116.800 


4.971,900 


4,626,500 


3,919,900 


72,700 


272,700 


White 




2^28,100 


2.141,900 


1,949,700 


73.300 


112.900 


4,508,600 


4,190,400 


3,556,200 


81.700 


256.500 


Back . 




42000 


38,100 


34,900 


2400 


1.600 


122 900 


1 14900 


87900 


4 500 


3 400 


mm . 




109i900 


losieoo 


99!S00 


l]ft00 


1.600 


23^700 


226400 


199400 


4400 


8400 


T<*ai soon* 


u.. 


1,048,400 


959,500 


843,800 


36.500 


52.400 


2437,000 


2.186400 


1,676,400 


41.900 


108.700 


While . 




954,400 


870,900 


764400 


33.500 


49.900 


2,109.700 


1,973,100 


1,521,000 


35,600 


100400 


Back . 






21 400 


19,400 


1.300 


1,400 


78,900 


73,700 


30,600 


2,800 


2.400 


Asian . 




49,700 


48]500 


43J00 


600 


500 


ioo!ioo 


94400 


7Z300 


2400 


3.900 


Physical %m 

wm . 


nests 


203,900 


166.900 


154,900 


5.900 


9.100 


312.600 


288,400 


264,900 


4400 


20.000 




186,100 


172.400 


141400 


5.300 


8.300 


283400 


261400 


240,400 


3,700 


18.300 


Black 




3 400 


3400 


2 400 


200 


(21 


8.500 


6400 


5 400 


200 


100 


mm . 




6.200 


7.600 


0\400 


400 


100 


16700 


15,400 


14400 


200 


1400 


ftssYiornsBca 


ictantati . . . . . 


55,000 


48.600 


43,800 


2.500 


3.800 


140400 


131400 


103,900 


1.700 


7,500 


While . 




50.400 


44400 


39.400 


2.500 


3.600 


124^00 


115.500 


91,300 


1,500 


7400 


Btack . 




2 700 


2 600 


2 500 


(21 


200 


7,0t0 


6400 


6 100 


100 


100 


Aeun . 




1,700 


1400 


1700 


(«) 


( 2 ) 


6400 


5400 


4400 


100 


100 


Computer to 


eriofcets ... ... 


125,900 


119.000 


116.000 


3.000 


3.900 


575400 


562400 


437,200 


4400 


6,400 




116.800 


110.700 


108.000 


2.400 


3.800 


508.500 


497,100 


388400 


4.200 


7400 


Black . 




2 300 


1 800 


1.500 


600 


100 


19400 


18,900 


13400 


200 


200 


Aeien , 




4,000 


4400 


3400 


<*) 


100 


37400 


36J 00 


27,600 


200 


900 


Eflwhonimnl 


U ffftntnti . . 


58400 


54400 


46.600 


1400 


2.300 


123400 


111400 


97400 


5.100 


6400 


White 




51.000 


48400 


40.700 


900 


2400 


117.400 


105400 


93,600 


5.000 


6.600 


Black . 




2,100 


2400 


1400 


(21 


11 


1.000 


1400 


40C 


(21 


(21 


N»m 




3.400 


3400 


2.900 


200 


< 2 ) 


2400 


2,100 


1.900 


100 


100 


las sclsnasti 


I 


203.700 


213400 


196400 


6,300 


10.900 


452.100 


411400 


340400 


8.800 


31.500 


White . 




2^7.500 


200.700 


186.100 


6400 


10.600 


415400 


377400 


313,100 


6400 


29,900 


Black . 




4900 


4900 


4 700 


121 


(21 


9400 


8800 


7 100 


300 


i nn 

IUU 


mm . 




sieoo 


5400 


5i400 


(«) 


200 


16.400 


15400 


12400 


400 


1400 


Psychologist 




122.500 


112400 


103, /JO 


5.700 


4.300 


273400 


253400 


172400 


6.600 


13400 






114.100 


10S.100 


97,100 


4,700 


4400 


252400 


234.100 


161400 


5.600 


12,600 


Black 




3.800 


3400 


3,700 


(*) 


< 2 ) 


10.000 


9.100 


6.000 


300 


500 


mm . 




i ,uuu 


1 AAA 
1 ,UUU 


#UU 


t2\ 
l*J 


(21 
1*1 






1,400 




100 






252200 


222400 


180.500 


11.900 


18.100 


459.400 


427400 


259.800 


10.600 


21,000 






217400 


189.400 


151.600 


11.500 


17,000 


407,700 


360400 


232,600 


7400 


19.000 


Block . 




4.700 


3400 


2400 


400 


1,000 


25400 


22.°00 


12400 


1,700 


1400 


Asian . 




25400 


25800 


•°,100 


(2) 


100 


15.600 


14400 


9.700 


1.000 


600 


Total onginoi 


MB ... 


1.481.700 


1471.700 


147C.' 


45.600 


64.400 


2.634.900 


2.440.100 


2443.500 


30400 


134,000 






1473.700 


14/1.000 


1.185.!*. 


39.600 


63.000 


2498,900 


2417.300 


2.035400 


25.900 


155.700 


Btock 




16.100 


16,700 


15,500 


1,100 


200 


44.000 


41400 


37,300 


1.700 


1.000 


mm . 




60.H0 

-t 


56,100 

i 


55,400 


1.000 


1.100 


139.700 


132400 


126.700 


2.000 


4.900 



1 Becauee totals include other and no report detail may not add to totals. SOURv/£: National Science Foundation. SRS 

'Too few cases to estimate. 



Table B-43. Hlspan ? scientists and engineers 
by employment status and field: 1986 3 





Total 


Total 


Employed 


Unemployed. 


Outside the 


Field 


population 


employed 


inS/E 


seeking 


labor force 


Total, all fields 2 


100.100 


33.400 


74.900 


2.000 


4.800 


Total scontisv 


50.100 


46.100 


31.200 


1.400 


2.600 


Physical scientists 


5.200 


4.600 


4.600 


200 


300 


MattiematjcaJ scientists . 


3.200 


3.100 


2.600 


< 5 ) 


100 


Computer specialists 


9.700 


O.300 


6,100 


100 


400 


Environmental scientists . 


2.000 


1,800 


1.600 


100 


100 


Life scientists 


10.600 


9,900 


7,100 


100 


800 


Psychologists 


6.400 


5.900 


2.700 


300 


200 


Social scientists 


12.700 


11.400 


6.603 


700 _j 


600 


Total engineers ... . 


50.000 


47,200 


43.700 


600 


2.200 



1 Includes m emoar s of at racial groups NOTE. Because of rounding, detail may not add to totals 

Totals include other and no report SOURCE. National Science Foundation, SRS 

Too lew cases to estimate. 
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Table B-44. Selected characteristics of employed doctoral scientists and 
engineers in the United States: 1975 and 1985 







1975 


1985 


Characteristics 


Number 


Par? ant 


Median 
annual 
salary 


Number 


Percent 


Median 
salary 


Total 


255,040 


1000 


23200 


400.358 


1000 


44,800 


ucwnueu ... 


213,507 


834 


22,600 


334,505 


836 


42,500 


Physical scientists . . 

Chamois . . 
Pfywotia/astronomers 


54,629 


213 


23,900 


67,480 


16 9 


47.000 


35,825 
18,804 


K0 
73 


24,000 
23,700 


43,735 
23,745 


10 9 

5.9 


48.000 
48,400 


Mathematical scientists 


13,61 1 


5.3 


21200 


16,758 


42 


42,100 


Mathamabciani . . 

Staftsbctane 


11,864 

1,747 


46 

7 


20,900 
23100 


13 957 
2201 


3 5 
7 


41200 
43,700 


Compular/infrxmtbon specialists 
Environmental adenosis . . . 


3526 

12,103 


1 4 

4.7 


23.400 
23,500 


14,964 
17288 


37 
43 


48200 
46.800 


term ociannu . . . . 

OoaanoQfaphars , , 
Atmospheric aoanaati . . , 


9,500 
1277 
1,326 


37 
5 

5 


23.600 
22,100 
24200 


13202 
1 959 

2J27 


33 

.5 
5 


47.500 
42200 
47200 




63,344 


247 


22200 


101238 


25.4 


41.700 


AgncSural aoanttsts . . 
MecflcaJ scientists 


39,036 
10,993 
13,315 


153 
42 

52 


21200 
21,800 
25,700 


59271 

15,513 
26,454 


15.0 
3.9 
66 


40200 
41200 
45200 


Psychologists 

Social •oantoti 


30.001 
36^91 


117 
142 


22.100 
22200 


52,182 
63,995 


130 
160 


39200 
40200 


Economists , 

OBier social aoanttsts 


11,614 
7,910 
16^67 


46 

31 
65 


24,400 
20.600 
21,100 


17,925 
12.602 
33.378 


4.5 
32 
83 


46.100 
37200 
38200 




42,433 


166 


25,200 


85253 


16.4 


52.400 


AenwiatAcaVaatrwiauticai engineers 
Chemical engineers . , . 

Ova" arvnaars 

BacWcaVWactronics engineers 
Machamcat angmaars . . . . 
Nuctee/ angmaars , . 
Other engneers 


2.019 
5268 
3,772 
6,538 
4,033 
1,680 
17,023 


8 

2.1 
1 5 
33 
1 6 
7 
6.7 


25200 
26400 
22.900 
25,000 
23200 
25,500 
25,700 


3227 

7,122 

14248 
6,594 

2.377 
25289 


10 
18 
1 6 

3 ' 
1 

g 
63 


53200 

55.700 
48.500 

55.100 
51.100 

52.100 


In: 


233277 
22263 


914 
86 


23.500 
19.100 


341.873 
56,485 


854 
146 


46,000 
35.500 


Ink 

Whua 

Black !!.".! 

Asian 

Amancan Indian/Alsskian native . 

Olhar 

No report ... 


232,777 
2,513 
13,559 
211 
243 
6237 


909 
1 0 
53 
1 
1 

26 


23200 
22,800 
21,500 
19.100 
20.600 
23,600 


355.125 
5.716 
34233 
511 
300 
4.173 


887 
1.4 
66 

1 
1 

1.0 


44200 

40.100 
45.500 
42,100 
40200 
45,400 


riii win tii i 

NonNspantc .... 
No report 


2,033 
110,013 
143,894 


6 

43.0 
562 


22.500 
23.000 
23.300 


5.897 
365.493 
28.968 


1 5 
91 3 
72 


42200 
44200 
45.000 



*2 

O 75 

ERIC 



Table B-44. Selected characteristics of employee doctoral scientists and 
engineers in the United States: 1975 and ls*55— c on. 



Characteristics 



Underdo . 
30-34 . . 
35-30... 
40-44 . . . 



50-54 

55-50 

eo-64 

65andover . 
No report . . 

Type of ow4oyiMfils 
Soioroo/mgintoring 
OOte- 'unknown Hold . . . . 

coucsppm inemuoooe 

4-year coftogse/unnersrties . 

2-year ooOsget 

Etomontary/Mcondory schools 



HosptWwWWci 

K n-proW ogsntoattons 



M4ttary/Cornm. Corps 



Olner government 

OOter 

No raport 



n e i s a rch and development 

Baste roooarch 

Applied reosorch . . . 
Dovotopoiont/dosign . . . 

Managemert/adrnirwstratjon 

Of RAD 

Ofother 

Teaching 

Consulting 

SaJse/professtonai services 

Other 

No upon 





1975 


1965 








•edtar 






Median 














annuel 




Number 


Percent 


salary 


Number 


Percent 


•alary 




9,540 


37 


16,900 


5,Pi5 


15 


34,800 




55,159 


21 6 


16,800 


48 * 


121 


35.800 




53,523 


209 


21,500 


7f „ 


195 


39.200 




40,065 


15 7 


24,200 


88,c74 


21 5 


45.100 




33,575 


131 


26,200 


62.643 


156 


e!4oo 




28.709 


112 


28.100 


43.507 


109 


jO.200 




18.405 


72 


28.100 


34354 


86 


51,400 




11,248 


44 


28300 


26,277 


66 


51,900 




5.492 


2 1 


k/,600 


14,560 


36 


51,700 




194 


1 


24,100 


190 


V) 


<*) 




240,223 


939 


23. i 00 


J65.361 


91.3 


44,500 




15,717 


61 


24300 


34397 


87 


48.200 




64,621 


2* 


26.000 


125,767 


31 4 


52,000 






KM v 
do C 


21,400 


21 1 ,61 1 


523 


40,600 




143,615 


561 


21300 


202.019 


505 


40J00 




3.567 


1.4 


19,100 


6.001 


1.5 


36,100 




1894 


.7 


20,400 


3391 


9 


36300 




7.482 


29 


21300 


11.352 


23 


37300 






J.O 


24,400 


13,617 


34 


43,000 




16,996 


74 


26300 


26337 


66 


48.400 




2,130 


6 


( 2 ) 


1375 


S 


( 2 ) 




3,015 


1 2 


20,900 


537) 


1 c 
1 0 


1J| 4 Oft 




1378 


7 


22300 


233b 


6 


35.400 




82 


(') 




1313 


3 


76,000 




326 


1 


(2' 


369 


1 


( 2 ) 




82^71 


32.2 


23300 


132 5iS 


<£} 1 






38.137 


149 


22.20C 


61.451 


15.3 


42,400 




32,903 


12.9 


23 -*ju 


49386 


12.3 


46 000 




11^31 


4.4 


23300 


21376 


55 


48300 




51,737 


202 


29300 


69.032 


174 


55.700 




28.657 


11.2 


30,100 


34.936 


87 


80300 




23.080 


90 


28,600 


34.694 


87 


50300 




9 


356 


20,600 


111.-1? 


279 


39300 




5.D - 


22 


25.500 


14164 


35 


50.600 




11.660 


46 


21,900 


3* 496 


91 


42.500 




7,482 


2.9 


22,100 


24,761 


62 


45300 




6.073 


24 


23.700 


11,073 


28 


44.500 



1 Lees than .05 percent. 

2 No median oomputed for groups with fewer than 20 mdnnduaJs reporting salary 

NOTE. Because of rounding, percents may not sdd to 100 Median salaries computed for full-time amptoyed civilians only 
SOURCE* National Science Foundation, SRS 
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Table EMS. Selected characteristic* of employed women doctoral scientists and 
engineers In the United States: 1975 and 1985 





1975 


1985 








Percent 


Median 






Percent 


Median 








of total 


annuo} 






of total 


annual 


Characteristics 


Number 


Percent 


employed 


salary 


Num*vr 


Percent 


employed 


aalary 


Total 


22.063 


1000 


68 


19.100 


56.485 


1000 


14.8 


35,500 


raw 


21,630 


96 9 


10.2 


19.000 


56,997 


97 5 


170 


35 300 


Physical saentttts . . 


2,539 


115 


4 8 


19,100 


4,871 


8 0 


69 


38,600 


Chemists 


2065 


9 4 


5.8 


19 100 


3,805 


6 5 


8 7 


39 t 2QQ 




474 


21 


25 


19!400 


866 


1 5 


34 


41.200 


lift, emetical scientists 


906 


4 1 


6 7 


16,400 


1,559 


2.7 


9.3 


35,400 


MethsfneHcians . 


821 


37 


69 


18,200 


1.233 


21 


8.8 


34.700 




85 


4 


4 9 


21 700 


326 


Q 


11.6 


38.600 


CompulK%ilofnwbon epeoassts 


146 


7 


42 


18,000 


1.619 


2J 


108 


36^00 


Environmental scientists 


325 


1 5 


2.7 


19.100 


1.089 


19 


63 


38.700 


Earth Scientists . . 


242 


1.1 


2.5 


16.200 


760 


13 


5.8 


39,200 


Oceonooraphors . 


51 


2 


4.0 


(') 


247 


4 


126 


36.900 




32 


« 


2.4 




82 


y 


1 Q 


30,100 


Lift tcienftsts .... 


7,533 


341 


11.9 


19.000 


19,892 


337 


193 


35.100 




5.780 


262 


14.8 


16.500 


12,637 


216 


21 1 


34,500 


AgStoral scientists 


148 


7 


1.3 


20,200 


62 


1.4 


53 


31,900 




1.605 


73 


12.1 


20.600 


6.226 


10.6 


23.5 


36,200 


r«.ir Inilii n«J. 


6,305 


28.6 


21 0 


19.600 


16,609 


28.4 


31 J 


34^00 


Social soontisU 


4,074 


185 


112 


18,700 


11.756 


20.1 


164 


34,000 


Econr Twats 


635 


29 


54 


21.000 


1.709 


29 


9.5 


36300 


Sock* sla/awBmopoloyists 


1.656 


75 


209 


18.400 


3.625 


6.2 


28.6 


34,200 


Other social soe* 1M1 


1 783 


8 1 


10.8 


16,200 


6 424 


11.0 


192 


33 700 




233 


1 1 


5 


21,200 


1.468 


2.5 


23 


43,900 


Aamnai lie aVaili owauBc al engmoe n 


16 


1 


.8 


12) 


95 


2 


2.5 


44,500 


Chemical anQinasfS ... 


23 


1 


4 


(*) 


101 




1 4 


43,500 


CMI anglnaats . . . . . . 


5 


P) 


1 




91 


2 


1 4 


37.000 




45 


2 


5 




347 


8 


2.4 


45400 


Mechanical engineeri 


9 


(') 


2 


<*) 


58 


1 


.9 


42400 


Nuclear engineers 


10 


'.') 


6 




32 


1 


13 




Ofhar engineers ... 


125 


6 


7 


22,200 


784 


13 


3.0 


44400 


Haas: 

What 


20,129 


91 2 


66 


19,000 


52.035 


890 


147 


35.50C 


Black 


422 


1 9 


188 


.3,400 


1.707 


29 


29.9 


34400 


Asian .. . 


1,134 


51 


84 


18.900 


4.129 


71 


120 


36400 


Amarican IndiarVAIaskuui native 


11 


(') 


5.2 


<*) 


63 


1 


12.3 


(*) 


Oh* 


37 


2 


15 2 


<*> 


76 


1 


253 


m 


Nora*. 1 


330 


15 


50 


20.300 


475 


8 


11.4 


35400 


Ethnicity* 
Hapenic ... 


215 


1 0 


106 


19,700 


951 


16 


181 


344C3 


— t- 
Pfonnwpanc ... 


15,574 


70 6 


142 


19,100 


53.937 


922 


148 


35.50) 


No fapOfl . . 


6.274 


284 


44 


16.900 


3.597 


82 


12 4 





84 



77 



Table B-45. Selected characteristics of employed women doctoral scientists and 
engineers in the United States: 1975 and 1985— Con. 





1975 


1965 








PAfCaflT 


Msdian 






Porcarii 


*a — « — 








Of tCal 


annual 






of total 


annual 




Numbsc 


PtfOtnt 




salary 


Numbtr 


Pmcm 


•mptoyAd 


salary 




















UndtrdO 


1.535 


0 


161 


15.900 


1.427 


24 


236 


30.900 


30-34 


4.973 


225 


9 0 


16300 


11.345 


194 


23.4 


30.900 


35-30 


4.061 


16 5 


76 


18,300 


14.525 


246 


16.6 


34200 


♦0-44 


2.310 


127 


7.0 


20.000 


11.613 


202 


13.7 


36200 


*6-40 


2,887 


131 


8.6 


21.500 


7.143 


122 


11.4 


38300 


50-54 


2.416 


11 0 


64 


22.400 


4.475 


7.7 


103 


39.000 


55 SO . . . . . . . . ...... 


1 460 


$6 


7.9 


21 700 


3 523 


A n 




in 7Hft 


60-44 


1 1M 


!>3 


103 




9 k9q 




OA 
99 


iO Jftft 


AC m*tA — 


714 


V2 


13.0 


22300 


1.647 


28 


113 


42300 




27 


.1 


139 


<*> 


58 


1 


30.5 


(2) 


T^T^O Of A^a^t0^raNSfl&« 


















Scttnoi/tnQinMrtnQ ....... 




MO 

WC.W 


A c 


10 non 




AO A 


14 4 


35,300 


vviii'WiinHiin mw ............... 


1360 


7.1 


9.9 


19600 


5 991 


1ft O 


y 


35 700 


Ooetar of fMplojMnt: 
DuthmtlnduHry 


2.130 


9.7 


33 


22200 


12.945 


22.1 


103 


42.400 




15.466 


702 


104 


18.500 


34.338 


587 


162 


33300 




14.196 


64.4 


99 


16.400 


31.661 


5*2 


15.7 


33300 




701 


3.2 


19.7 


16.700 


1305 


22 


217 


36.700 


569 


2.7 


31.1 


20,700 


1352 


23 


37.6 


35300 




1.750 


73 


23.4 


19.500 


3.393 


53 


29.9 


T400 




914 


4.1 


11.0 


19.600 


3.184 


5.4 


23.4 


.600 




1.033 


47 


5.4 


24700 


2.604 


4.6 


102 


40300 




30 


2 


1.8 


|2) 


93 


2 


5.0 


(*J 




303 


1.8 


13.0 


19^00 


1.111 


1.9 


183 


33.30C 




233 


1 1 


12.4 


20300 


513 


9 


21.9 


31.700 




15 




1 A <1 


f21 


147 


<j 


19 1 


AO Jftft 




50 


3 


18.1 




67 


.1 


182 




Priaiayy worti ocOvNys 


5,998 


272 


73 


1W.100 


16.463 


28.1 


12.4 


36200 




4.450 


202 


117 


16.400 


10,110 


'.73 


163 


35300 




1323 


6.0 


40 


20.400 


4334 


84 


10.1 


36300 




22S 


1.0 


23 


9.300 


1.419 


24 


63 


39300 


ItahOQ'/fiitnC/M'ninltMbOfi 


2.432 


11.0 


4.7 


23,100 


7.063 


12.1 


102 


42300 


ari»o 


803 


4.0 


3.1 


24.700 


2.108 


3.6 


60 


47300 


Ofrthsr 


1530 


7.0 


6.7 


22.400 


4.975 


63 


143 


40300 




9.441 


423 


10.4 


18200 


17.620 


301 


153 


3 200 


006 


1.8 


72 


90.700 


1.434 


25 


10.1 


36300 




2,353 


107 


202 


20300 


9.791 


16.7 


266 


35300 




622 


3.7 


11.0 


■8.400 


4.054 


6.9 


16.4 


35.400 




«19 


2.8 


102 


20.600 


2.040 


3.5 


16.4 


37.100 



'Laaatfun .06 paroant 

*No nMdtan oornpulad for Qroupa wNh towar thin 20 indMduala reporting talary. 

NOTE: Bacauaa ol roundkig, parcanft may IM add lo 100. Madavt salariM computad tor tuHi-na amptoyad dv*an» only 
SOURCE' NaNonal Sdanoa Foundation, SRS 
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Table B-46. Total and foreign full-ume graduate enrollment in science/ 
engineering doctoral-granting institutions: 1976 and 1986 





1976 


1986 


Selected field 


Total 


Foreign 1 Percent 


Total 


Foreign 


Percent 


Totel scjonce/enginoering . . . 


214,089 


34,400 


16 1% 


259,980 


72,809 


280% 


Total, science 


173,575 


21,174 


12 2 


200,055 


46.482 


23.1 


Biological 

Earth, environmental, manne 
Mathematical 

Social 

Other 


35,624 
4,283 
9,668 

10,201 
21,590 
48.651 
43,478 


3,532 
1,005 
977 
2,179 
4,428 
6,302 
2,751 


9.9 
235 
10.1 
21.2 
205 
13.0 

6.3 


36,916 
13,504 
10,909 
11,767 
27,074 
47,589 
52^96 


7,003 
5,439 
1,798 
4,962 
9,152 
11.666 
6,162 


190 
40.3 
16.5 
42 2 
338 
2\5 
118 


Total, engineering 


36,231 


12,221 


33.7 


59,925 


26,627 


44.4 


Chemical 

Civil 

Electrical 

Industrial . . 

Mechanical 

Other 


3,657 
6,892 
8,063 
3,475 
4,861 
9283 


1,537 
1, 

2,71* 
1,037 
1,791 
3,151 


42.0 
28.8 
33.7 
29.8 
36.8 
33.9 


5,542 
10,128 
15,851 
4,527 
9,485 
14,392 


2,155 
4,694 
7,455 
1952 
4,459 
5.912 


38.9 
46.3 
470 
431 
47.0 
41.1 



SOURCE: National Soanc* Foundation. SRS 



Table B-47. Bachelor's and first-professional degrees awarded by field: 1960-86 







S6er»ce/engir>eertng fields 


All 
other 


Year 


AN 




Physical 




Mafr-waoceJ 


Us 


Social 


news 


Total 


sciences 1 


Engineering 


sot ices 2 


sciences 


sciences 3 


fields 4 




Number 






1960 


394,889 


120.937 


16.057 


37,608 


11,437 


24.141 


31,494 


273,952 


1961 


401,764 


121.660 


15.500 


35,866 


13,127 


23.900 


83.267 


280,124 


1962 


420,485 


127.469 


15.694 


34,735 


M.610 


25,200 


*7,030 


293,016 


1963 


450,592 


135.964 


16*276 


33,458 


16,128 


27,801 


42,306 


314,628 


1964 


502,104 


153.361 


17,527 


35,226 


18,677 


31,611 


50,320 


346,743 


1965 


538,930 


164.936 


17,9,0 


36.795 


19,666 


34,842 


56. 5 


373.994 


1966 


555,613 


173,471 


•7.186 


35.815 


20,162 


36,964 


63,^4 


362.142 


1967 


594,862 


187349 


1V94 


36.188 


21.530 


39,406 


72,929 


407.013 


1968 


671,591 


212,174 


19,442 


37,614 


24.064 


43.260 


67,774 


459.417 


1969 


769,683 


?44,51' 


21.591 


41,553 


28,263 


46,713 


lfr+,399 


525.164 


1970 


833,322 


264,122 


21,551 


44,772 


29.109 


52,129 


116,561 


569,200 


1971 


684,366 


271,176 


21.549 


45.387 


27.306 


51,461 


125,473 


613.210 


1972 


937,884 


261,228 


20.887 


46.C03 


27.250 


51,484 


133,604 


fltfl ATA 

090,090 


1973 


960,707 


295.391 


2C809 


46.969 


27.528 


59,486 


140,579 


685.310 


1974 


1,008,664 


305,002 


21,287 


43,530 


26.570 


68.226 


145,449 


703.592 


1975 


967.922 


294,920 


20.896 


40,065 


23.385 


72,710 


137,864 


693.002 


1976 


997.504 


292,174 


21.559 


3.1,114 


21.749 


77,301 


132,451 


705.330 


1977 


993.006 


288,543 


22.618 


41,561 


20.729 


78,472 


125,143 


704,465 


1978 


997.165 


286,167 


23.175 


47,411 


19.925 


77,138 


120,518 


706.996 


1979 


1.000.562 


288,625 


23.363 


53,720 


20.670 


75,065 


115,787 


711.937 


1960 


1,010,777 


291,963 


23.661 


59,240 


22.686 


71,617 


114,779 


718.794 


1961 


1,019,646 


294,867 


24.175 


64,066 


26.406 


66,086 


112,132 


724,3*9 


1962 


1,036,597 


302.118 


24,372 


67,791 


32.139 


65,041 


11*775 


734.479 


1963 


1,054,242 


307,225 


23,497 


72,954 


37,235 


63,237 


110,302 


747.01/ 


1964 


1,061.245 


314,666 


23,759 


76,531 


45.777 


59,613 


106,966 


746.750 


1966 


1.066.439 


321,739 


23,647 


77,671 


54.386 


57,812 


107,821 


744.700 


1966 


1.074,785 


323.950 


21.862 


77,061 


56.563 


56,465 


109,979 


750.636 



toctudee emfrortmenw sdenose. 'Includes Srat-proajeeloiiai degreee euch ea Mi)., D,D S D V M and J, D. dagraaa. 

%r«MssslBlsteendcofi»awtc«m. SOURCE: National Science Foundation, SRS 

Tftudea Malory and mdudea peychotopy 
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Table B-48. Matter's degrees awarded by field: 1960-86 



Year 


All 
fields 






Science/ong 


meeting fields 






All 

other 
fields 


Total 


Physical 


Enginesrino, 


Mathematics/ 
computer 
sciences 2 


Life 
sciences 


Soctfl 
sciences 3 




Number 


1960 


74,497 


20,012 


3,387 


7.159 


1.765 


3751 


3.950 


54.485 


1981 






J fW 


ft 17ft 




4 085 


4486 


55,483 


1862 


64,889 


25,146 


3,929 


8,909 


2,680 


4672 


4356 


59743 


1963 


JM18 


27,367 


4,132 


9.635 


3,323 


4,718 


5.559 


64,051 


1964 


101,122 


30,271 


4,567 


10,827 


3,603 


5,357 


5.917 


70361 


1966 


112,195 


33,835 


4,918 


12,056 


4,294 


5,978 


6.589 


78360 




140,772 


3o,Uo3 




11 A7fl 


ft oio 


6666 


7,737 


102,689 


IWr 


157,892 


41,800 


5.412 


13.885 


5.733 


7,465 


&]306 


116392 


1968 


177,150 


45,425 


5,508 


15,188 


6,061 


8,315 


10.333 


131.725 


1989 


194,414 


48,425 


5,911 


15343 


6.735 


8.809 


11.727 


145389 


1970 


209,387 


49,318 


5,948 


15,597 


7,107 


8.590 


12,076 


180389 




231,486 


50,624 


ft QAA 


1ft 117 


ft 7RQ 


8320 


12782 


180382 




252,774 


£1,567 


6,307 


16,802 


7,186 


8£14 


14356 


199307 


1973 


264,525 


54,234 


6374 


16,758 


7,146 


9.080 


14,976 


210391 




278,259 


54.175 


6,067 


15,393 


7.116 


9,605 


15.974 


224384 


1975 


293,651 


53,852 


5,830 


15,434 


6,637 


9.618 


16333 


239.799 




313,001 


54,747 


5,485 


16,170 


6,466 


9.623 


16303 


258354 




318.241 


56,731 


5,345 


16,889 


6,496 


10,707 


17394 


281310 




312,816 


56,237 


5,576 


17,105 


6,421 


10.711 


16314 


256379 


1979 


302,075 


54,456 


5,464 


16.193 


6,101 


10,719 


15379 


247319 




299,095 


54,391 


5.233 


16.846 


6,515 


10,278 


15319 


244.704 




296,796 


54,811 


5.300 


17,373 


6.787 


9.731 


15,620 


241367 




296,580 


57,025 


5.526 


18.594 


7,666 


9324 , 


15.415 


239366 


1963 


290,931 


58,868 


5,288 


19,721 


8,160 


9,720 


15379 


232363 


1984 


285,46? 


59,589 


5,568 


20.352 


8,939 


9^30 


15390 


225393 


1985 


287,213 


61.278 


5.80T 


213)6 


9,9*9 


6757 


15324 


225335 


1986 


289,829 


62,526 


5,910 


21^14 


11.241 


8572 


15.469 


227303 



'Indudfe emriflonnMntfll soeocee 
ztndudM stabtfccs. 

*EMdu*st Neioiy and ndudss psychokyy. 
SOURCE: man* Scant* Foundation, SRS 
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Table B-49. Doctorate degrees awarded by field: 1960-86 



TOBT 


AH 
fields 


Science/engineering fields 




Total 


Physical 
sciences 1 


Engineering 


Mathematics/ 
computer 
sciences 2 


Life 
sciences 




AN 
other 
fields 




Number 








1960 


9,733 


6,263 


1.861 


794 


291 


1.660 


1,657 


3,470 


1961 


10,413 


6.721 


1,993 


940 


332 


1.U2 


1.774 


3,692 


1962 


11.500 


7,438 


2197 


1216 


388 


1,867 


1.870 


4.062 


1963 


12.726 


8.219 


£427 


1,357 


483 


1,976 


1,976 


4409 


1964 


14.325 


9.224 


2.527 


1.664 


S88 


2219 


2226 


5,101 


1966 


16,340 


10.476 


2.865 


2,074 


685 


2,539 


2413 


5464 


1966 

1967 


17.949 


11,458 


3,059 


2401 


769 


2.711 


2.618 


6,491 


iO,403 


12,992 


3.503 


2,604 


830 


2,966 


3,079 


7.421 


1969 


22.936 


14,448 


3,681 


2,855 


971 


3411 


3,430 


8.486 


1969 


25,743 


16,039 


3.935 


3265 


1.070 


3,815 


3,954 


9,704 


1970 


29.496 


17,743 


4,40° 


3.434 


1225 


4.165 


4.516 


11,755 


1971 


31.867 


18,949 


4.5C1 


3,496 


1238 


4457 


5.155 


12416 


1972 


33.041 


19.007 


4257 


3.503 


1281 


4,454 


5.512 


14,034 


1973 


33.756 


19.001 


4,078 


3464 


1233 


4403 


5423 


14,754 


1974 


33.047 


18.313 


3.765 


3,147 


1211 


4404 


5486 


14,734 


1975 


32.951 


18,356 


3.710 


3,002 


1.147 


4,402 


6497 


14493 


1976 


32.946 


17.864 


3,506 


2.834 


1.003 


4461 


6.160 


15482 


1977 


31.716 


17.417 


3.415 


2,643 


964 


4266 


6,129 


14,299 


1978 


30.875 


17.048 


3,234 


2.423 


959 


4469 


6463 


13427 


1979 


31.237 


17.245 


3420 


2,490 


979 


4401 


5456 


13492 


1990 


31.017 


17.199 


3,149 


2,479 


962 


4.715 


5494 


13418 


1991 


31,353 


17.633 


3210 


2428 


960 


4.786 


6.149 


13.720 


1962 


31.096 


17.625 


3451 


2.646 


940 


4440 


5446 


13.471 


1963 


31,216 


17.931 


3,439 


2.781 


987 


4.749 


5475 


13286 


1994 


31,277 


18.075 


3.459 


2413 


993 


4472 


5438 


13202 


1995 


31.21 


18.261 


3,534 


3,167 


996 


< 32 


5.680 


12450 


1966 


31,770 


18,792 


3,679 


3476 


1.129 


4,790 


5.818 


12478 



Irtdudss evifonmanW eoencee 
IndMSss annti. 

%MdudSI raetory and nduSng psychology. 
SOURCE: Atahonal Sotnce Foundation, SRS 
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